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Standard Errors for Rotated Factor Loadings
by Normalized Orthomax Method

Haruhiko OGASAWARA

The varimax rotation, a special case of the orthomax method, usually contains the process
of normalization by the communalities of manifest variables. After rotation, factor loadings
are re-scaled so that the communalities have original values. Although the standard errors of
rotated factor-loadings have been discussed from the general view point of estimation of
parameters with restrictions, the actual standard errors for normalized rotation have not been
provided. In this paper a method of estimating the asymptotic standard errors in the normal-
ized orthomax rotation is given. Two artificial examples are provided in which standard errors
become extremely large with or without normalization.
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A—Vey 7 AEEEERITo Tz, SERSETIIOET
NELTI, (17 ROEFVEEET 2, D O
b 5T, EEROETFAR L Z2OBREREDHEE
HIZAZETHE ((T81ER) 0T, 22T, DO
NAERBINT] 2, EEEEOHEHEE,
EREORFANEERAORE SOARKET 24, &
B N=300 2{RET 3.

F1Z, 71—F4°y 7 ARGEBEOERTH L. R
#LBTY &, HFEFTIINAESELRT 2720 T
l, EEEEDELLKEL EoTWE I b
%, HELLZWIBE L R TEHEREZESY 100 fFRLE
KER->TWARFAROALRS, Tihbh, HHEE
T2 ko THY =7 AT —BERBENT r—
ATH3. &8, D ONAER (d) OBEBZIRTF
BEIZLOVRETHS (8) REM), X214 -V
<y 7 A+vzA b DOEKRD D D HHEHO~p(=6)
(Crawford & Ferguson, 1970) % 1%#% T#id L7235
SORFEWTOSE UTEESBE L&) OTH
%, B L avEgREEFgoNEt -V vy 7
R evr4 b LBiEEZRDZ DRV, HELTS
& 2,500~2,700 fEb K& B> T3,



126

TEFER $23% £25 F5465)

®1. HTEMoEEEE B
» HEHERTEN (w=0: 74+—7 4Ty 7R
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—.441 774 794 —.386(.129) .803(.079) | —.020(7.766) .891( .175)
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1) SEERSETICET 2 BRIRTFORET NV
DOBEHEE DRER T, Diag(S)=Diag(S) (S 3EA
DSBS EITH) ERDZEBHS TS (Flz
T, 1990 ),

2) UL7zdoT, EXROHBTII(R) 257 —5 kL
T5 2 1255581k Diag(S)=Diag(R)=I Th 3.

3) EZEWRFOHFETNVOAT E T L Q7)) R
DAL DOHEEOHIZE, BLEDESZOME
kv, A*=DA, *=DDiag(I— AA) OBE»RH 2.

4) RAEERBRETELRHEEETHD, 2) Dr—
2 1) KOEFVIEBWT D*=Diag(Z)=I £ &
LS ERERLET—FroBohlBRICHGL
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5) A O#EEOSHIEAEATFIOHEED, D OH
EEOFEESBATIOHEE L LI TX 5 2 ik R
ZEhmRahs, [ 2HROL > B LE LT 5.
17 KOEFN BT A RET 2§42 —BH
g(N)=0k L1-BEDOUER SN BRTIHOER I K
DEIwEdRans.,

B2 L) = -4 B )

AndAse o ke
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I DPeX Dk 0 O
1={ 0 D' 0
0 0 Ioxq
I(A,A) I(A, DY 0g'(A)/dvec(A)
X I'(A,D) I(D, D) 0
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X 0 D0
0 0 Toxq
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