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Orthogonal Rotation Method to Maximize Correlation Coefficients
Between Factor-scores on Different Ocasions

Hirofumi SHINOHARA

(Received September 1, 1998)

In the present study the author has developed method to maximize the correlation coefficients between
different factor scores of data of two longitudinal studies.
1) This method comprises three different procedures. The first procedure will be referred to as  “best matching”
procedure. It consists in using separately a transformation matrix for each of the first and second factor loading
matrix. 2) The second procedure will be referred to as "nearest procedure for first factor-matrix.” It consists in
rotating the second factor-matrix, using the first factor-matrix as the target matrix. 3) The third procedure will be
referred to as “nearest procedure for second factor-matrix.” It consists in rotating the first factor-matrix, using the
second factor-matrix as the target matrix. 4) Applying this method, the author conducted a study comparing self
evaluation and co-members’ evaluation of ones’ P-leadership behavior. As result, it was found that by using self
evaluation as the target mafrix, it was easy to interpret the inter-session factors.
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D 72817 orthomax #:# (2 X % Hakstian (1976) @ Two matrix orthogonal rotation %, 7 & % HIvyT
HAUGE O 720 O Hall BT 2 RO L Z L TH 5.

B30T, L2000 EEERELE o TEE 2 DORTHET A, A 1IJ3E 20175
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it,czm,D%ﬁﬁﬁ®W@f#“WWm@%¢ﬁﬂf%é

B) T =TT=1

6) DT, =T.T) =1
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K& LCUTTEBRL 2w, BUE, MEFET— % NIV L 72’0k
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T 7 — % QR S  O M O f A2 30 KT nliizi: 267
Table 1-1. PATEID T il Table 1-2. Pir@hofh# i
oy a IR O Ty voa SN
i [A]-f~ £ 4T i3 o (K] F- €4 fif 52
No. | ? 3 4 h No. 1 2 3 1 h~
| 1100 0137 -0289 404 0770 | 697 392 168 111l . 680
2 104 548 . 307 157 .913 2 4760 0592 258 433 . 831
3 .718 . 266 .540 .249 .93S 3 .708 .076 .460 .425 .900
4 824 388 228 225 .932 4 . 822 152 0338 191 850
> .566 .608 .4163 060 .90S a . 034 .520 .224 .689 . 797
6 382 .759 393 254 941 6 .661 .598 . 171 213 869
1 C208 733 473 025 839 1 . 626 . 545 316 .166 816
S 4260 0763 172 0292 878 S 2140 0492 657 192 756
9 2294 U816 . 255 . 284 898 9 195 674 . 364 382 771
10 192 617 497 515 930 10 2249 780 . 233 -0 137 744
1T - 047 . 141 .552 .764 .910 11 230 . 523 . 746 -. 163 . 910
12 2390 . 408 . 699 309 .903 12 147 0302 . 669 . 383 . 707
13 263 316 . 842 . 260 . 946 13 215 -0 123 470 0690 . 758
14 C2200 0142 171 0392 782 14 - 436 .297 .639 - 261 .753
15 2320 0521 . 691 . 273 .946 15 - 148 .557 .319 .652 .3859
oV 3437 4,760 3. 465 1. 775 13. 44 FoV. 3,198 30541 2.953 2.309 12,00
% 22.9 3017 231 11.8 89,3 % 2103 23.6 19.7 154 80.0
Table 1-3. P S b Table 1-4. P cibd & & alw
E DN M R N DK 15 S o F R 5 (¢ )
NS (L A e [K] o7 RE e
No. 2 3 4 No. ] 2 3 4
o 17T 696 0698 L 724 R 257 0033 0291 422
L2 023 o902 . 807 607 2 186 L ATTT 032 . 347
ERCIN 4500 672 818 736 3 - 089 - 043 . 498* 273
i 4 .508 .783 880 348 i 4 . 248 100 . 304 - 449
o> 658 pl 0L T > 497 p< 05
(one-tailed test)
Table 1-5. N FEAIEO A2 v —K
(Cl L’(/" ],)
No. ] 2 3 4
1 L3300 0223 0236 -. 024
2 L2283 489 . 069 130
3 C2360 0089 0333 - 010
1 - 010 . alb

- 024

130
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Table 2-1. E AP E I 1 O BlEx
DIz DL Lt 51 (T=P)

No. | 2 3 4

I a9 =348 - 107 L T5d
20 6T 142 639 -0 337
3 407 - 368 - 633 - 520
o282 0852 - 423 123

Table 2-3. XA ST vF L TIZLS
Bl O 11 alw? D K] €147 B

YO K1 €47 it

No. 1 Z 3 4 h*
1 480 02260 0023 698 . TT
20925 - 143 014 19T U915
3 . 861 - 195 - 354 186 . 940
4 870 - 120 -. 080 .393 .932
b . 925 - 227 009 - 025 . 908
6 953 . 048 . 08% - 152 . 941
T 846 - 144 129 -0 294 839
§ .901 . 148 .210 .006 878
9 .896 . 163 .209 -. 158 .893
10 . 868 278 - 159 -. 273 .930
U1 50T 484 - 577 - 293 910

12 . 858 - 070 - 354 -. 190 . 903.

13 770 - 469 - 339 . 946
14 802 .3001 177 - 130 .782

—

wo

e
I

w’

15 .899 - 068 - 257 -. 258 . 946

F.V 0 169 0. 677 1. 046 1. 245 13. 44
% 69.79 451 6.97 9.30 89.58

Tablo 2-5. RNAKMTY v FTi0L5
TR &R D N R RE AR

N 5 fth & ¥
No. | 2 3 1
i1 976 .281 - 108 . 119
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FE3 - 346 . 174 356 -. 142
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No. ] 2 3 4
079 .90y

I 34y 2
2 P16 T 4Tl -4
3 234 - 026 - 836 - 121
4 a4 - 780

c300 = 017
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ﬁ@ > DAL & S GE D IR £ o7

20 X7 4 B
No. 1 2 3 4 h*
I 613 .305 . 115 . 445 680
2 865 113 219 147 831
3 152 - 126 - 146 . 545 . 900
4 649 131 - 087 .635 .¢&50
5 762 - 253 268 - 284 . 797
6 773 .335 .231 .325 - 869
7784 329 068 .299 .16
S 807 .169 - 262 - 093 .756
9 846 . 128 124 - 153 171
10 .589 .610 .097 -. 123 .744
11 .695 465 - 449 - 096 . 910
12 719 - 106 - 288 -. 079 . 707
13 .609 - 568 -. 181 . 177 .758
14 228 .251 -.539 -. 589 .753
15 775 - 233 182 - 413 . 859
F.V. 7.730 1.509 0.954 1.807 12.00
% 5153 10.06  6.36 12.04 80.00

Table 2-6. NA T v F 2 TIZLD
H el Sl afe O K 7RO AHB

KT fio # ¥t

No. ] 2 3 4
B 1 8757 000 . 000 .000
S 2 0000 L7437 000 . 000

GE3 000 000 L 545" 002
it 4 ,000 000 -. 001 233

* r> 678 D< 01 > 497 p<l 05
{one-tailed test) trace=2.396
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P LoORFEEOMEDEYUES L CRFEEHOMEA S, PHIRT L BRI BT
AOAFEIMETFEE ZNFN LG L TWBE EWR B,

PLMIZ, Facmax-Rotation Method (2 & A 3 1 1) O FF [z 2 EAREIZOR G .
Table 1-5 &, - FEED 726 OEAEETIIOB T O 72012, Table 1-4 12 £ A T3 S0 H A
BATHID A Y % —FETH 5.

T—=Z1 NXMYyFrIAOHEE

HCRFER AT R O FEE R 74750 W A E OB AR KIS A B & 9 10 Fh % [z
TLIED, XAy F 2 I OAEETH L.
Table 2-1 1&, Table 1-5 D4 ) V5V % W R S OMEAETH O XY ¥ =2 515672 /EDIE

Table 3-1. HUORMTRT~DEL O~ Table 4-1. {WHEFLEKF~DEE D=
éb@fu”xu [ T OHAEEITH](T:=QP") OO it [KHODIH)«fom 1T =PQ’)
No. 1 2 3 4 No. 1 ? 3 4
] JTTT 0015 - 498 . 384 | T O-0237T 301 500
2 L 237 813 - 013 . 428 ? 01y 0873 - 136 470
3 =301 - 136 820 . 467 3 =498 - 013 820 278
4 000 L4700 278 - 672 1

S384 428 467 - 672

Table 3-2. Bzl g7~ Table 4-2. & F izl & 7=
M%%@hﬁim@NfLﬁ% W% %D H ST DR 7447 &
=6 (R §~ 44 4ot 53k =5 INERERGE
No. ] 2 3 4 h* No. 1 2 3 1 h~
1 555 382 - 184 . 439 630 1 851 128 147 067 . T70
2 . 523 .692 . 087 .265 .831 2 461 0375 o462 .589 915
3 883 214 U141 233 900 3 . 388 161 . 739 .466 . 940
4 800 . 188 - 081 . 410 . 850 1 619 . 237 . 487 . 506 . 932
b) 262 747 0385 -. 149 797 5 241 416 0495 . 65T . 908
6 . 530 . 608 -. 138 . 446 . 869 6 L2100 676 .42 486 . 941
1 .535 520 -. 014 .509 816 i 001 578 . 383 .598 839
S 343 433 479 411 U756 8 369 688 302 423 8719
9 L2920 0721 0299 277 U771 9 L2220 0761 0319 410 . 898
10 010 .588 .019 .630 .74 10 108 707 622 178 . 930
11 198 0282 44y UTT00 910 1 =016 454 776 - 317 .910
12 435 U355 08718 241 707 12 079 0387 U779 373902
13 682 106 471 - 214 758 13 = 111 314 848 . 339 . 944
14 - 347 043 .665 434 753 14 247 761 0288 L2438 182
15 ST 747 0509 - 108 L8539 15 040 480 .728 )8 .941

FoV. 3,685 3. 747 2.009 2,559 12.00 F. V. 1.855 4. 018 4 735 87( 13. 44
% 24.57 24.98 13.40 17.06 80.00 % 12.37 26.79 31,57 l? 84 89. 57
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Table 3-3. P Cab K-~ T BUlHL Table 4-3. & pE@ KA -~ L0 iz
% oAb F e O IR T HRIE A% R %O AE DK TR R R
NS {4 5w [X]+ il & 3
No. ] ? 3 4 NO. ] 2 3 4
S C875 T84 409 5T Ef 1 718 394 533 410
L2 626 0899 639 .695 o, 2 465 0919 . 834 508
a3 680 749 073 470 ERN o889 751 U891 L T718
fti 4 760 L6941 .61 . 833 it 4 614 722 658 L 811
Table 3-4. =R 21245 Table 4-4. 7¥—A312% 5
FI LR &l &z R 118 o FTT o S IR -F I o # B
[A] -f- i & g (K] - il 45 G
No. i 2 3 i \0 1 ) 3 4
o 490 . 191 L2270 =035 H 1 ,342 . 209 095 025
U2 190 L6657 022 100 chboo2 0209 L6677 L 082 L 007
P30 0228 L0210 08297 - 004 g3 095 082 L6347 094
filh 4 =035 .100 -. 004 T i 4 02y 007 . 91 752"
D 658 pl 0L T r > 44T pol 05 o> 658 pl 01 ) r> 491 I)< B
{one-tailed test) trace=2. 394 (one-tailcd test) trace=2.395

BUEZCHEARITH T, Table 22 LI GO IERELZERITH ELITNLODTHL., INHIETZENEN
(26), (2 >ﬂfmén%@i£%ﬁﬂf%é Table 2-1 H CRFED R FATHI H OB A AT
5IC, Table 2-2 VMMUEFEED R FATHIHOBEZRERATIITH L. N6 DERERITIE ZNE
ﬂ}ﬂb‘“(, Table 1-1 3 X 0" Table 1-2 % [H#x L 72450523 Table 2-3 & Table 2-4 TH 5. 3 NLOFh
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Y8 3R T TIEAZER M T (one-tailed test), NEIZ.875,.743,.545 TH 4. KRl
2o iEmO T 5%0, 1 NTFORPMETE L ACTFESF—ORF L L TEnl Tw
vz b, Lirl, XAMTyFr7IZEAHRFORERE, Ly Y a yOLERAZHFH~7z2v

EVIHIRREMICIHED R VHETRE o T A, FRE, ZITIE, XA MRy Ty IA0hERIE
HRHED L vl nR b,

r—22 %1®¥ﬁw&*mﬁau 5% 2 AFITIIO & % EXEER
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TR DR F RS R RKOMHEZ R DL %5 L) I28 2 N7 O A% EXR AT 5 FikT
Ho. KO FT—50pITclE, 1R OBECHEEDOEFREERKOMBEE 7207 &
I, H 2T ORTATY] (EFEDOL v v a YIRFATY) 2 EXRET L2 ThD.
Table 3-2 1%, FHCFFEOR 7474 (Table 1-1) % 3E#E{TH & LT, Table3-1 D Ty 12 & - THE
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MR L7z &0ty v a Y HOMEFERTA5TH 5. Table 3-1 DELEHATH T, 13, N
Ny F T DRHD2 OO T =P, h.=0LL7t&, T,=0P LLTHESNS.
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ComAbEnAWTBHOMEMMEITII T, 1 ~54HF R I3 5 B EHIE
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T—23 F2ORFITIERETHE L ABEOE | IFITHIOER HER
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ORFAH) AR 52 ETHDH., FOLROOERERITHI T 1L, NAMNT v F 2 7DH0
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MEEFERFORFEESANOREILE K- 72, EEEOHCFEERT 2 HMEIZ L - THRET 23
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PLTwd, WFEUREL E 1 ~E4 1T TENRFN.T71S,.919,.891,.811 TH - 7=. Mulaik
DHKIETIL, F1IHRTOAPANTGLHIET, o2, E3RTEILRYBTFLHIEE VR 5,
Hd W BEERFLEAL L TOLOTN RV, AL SN HFEAOMEAHBTYIC L
&, 1~ 4/FONECHF- B oML, . 342,.667,.638,.752 T, 1 KT 0 AAHEKMEZ
ELTwAw, I bFELHETHL. U LOKEENIS, WETFELHEIL-LED
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AIFgelL, 2RO T -5 S0 L) 27— 712200 T, W7 EAMOME % R
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EB1OHER, RAMNY v F U rFEEVIRELDTHE. ZOr— AL, £ 1ESAORTAT
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