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An Analytical Study on Stem Growth of
Chamaecyparis obtusa'!

Jong Man An’- Kwang Nam Lee®
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ABSTRACT

Considering the recent trent toward the development of multiple-use of forest trees, investigations for
comprehensive information on these young stands of Hinoki cypress are necessary for rational forest

management . From this point of view, 83 sample trees were selected and cut down from 23-vear old
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stands of Hinoki cypress at Changsung-gun, Chonnam-do. Various stem growth factors of felled trees
were measured and canonical correlaton analysis, principal component analysis and factor analysis were
applied to investigate the stem growth characteristics, relationships among stem growth factors, and
to get potential information and comprehensive information.

The results are as follows ;

Canonical correlation coefficient between stem volume and quality growth factor was 0.9877. Coefficient
of canonical variates showed that DBH among diameter growth factors and height among height growth
factors had important effects on stem volume. From the analysis of relationship between stem-volume and
canonical variates, which were linearly combined DBH with height as one set, DBH had greater influence
on volume growth than height .

The 1st-2nd principal components were adopted to fit the effective value of §5% from the pincipal
component analysis for 12 stem growth factors. The result showed that the 1st-2nd principal component
had cumulative contribution rate of 88 10%. The Ist and the 2nd principal components were interpreted
as “size factor” and “shape factor”, respectively. From summed proportion of the efficient principal
component for each variate, information of variates except crown diameter, clear length and form height
explained more than 87%

Two common factors were set by the eigen value obtained from SMC fsquared multiple correlation: of
diagonal elements of canonical matrix. There werc 2 latent factors, f, and f,. The former was
interpreted as nature of diameter growth system. In inherent phenomenon of 12 growth factors,
communalities except clear length and crown diameter had great explanatory power of 78.62 98.30% .
Eighty three sample trees could be classified into 5 stem types as follows  medium type within a radius
of + 1 standard deviation .of factor scores, uniformity type in diameter and height growth in the 1st
quadrant, slim type in the 2nd quadrant, dwarfish type in the 3rd quadrant, and full-boled type in the 4

th quadrant.
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Table 1. Physiographic soil factors and stand structure of blocks.
Block Stand Physiographic soil factors o
No. D.B.H. Ht. Aspect Slope Altitude  Alluvial Soil Effective Soil
(cm; () (o} tm) type type depthicm) texture
1 17.1 13.3 SE 29 370 CR BD 92 CL
2 17.6 13.0 SE 27 420 RE BD 76 CL
3 16.3 13.5 E 29 430 RE BD 107 CL
4 17.5 13.3 SE 24 475 CR BD 93 CL
5 14.6 13.2 NE 25 340 CR BD 92 CL
6 16.8 13.9 SW 21 370 RE BD(d) 93 L
7 16.2 12.9 S 24 430 AL BDid) 97 L
8 17.2 12.4 SW 22 390 AL BD 82 CL
Note : D.B.H.; Average diameter at breast height, Ht:; Average total height, CR :Creeping, RE :
Residual, AL ; Alluvial, BD : Moderately moist brown forest soil, BDid) ; Slightly dried brown

forest soil, CL ; Clay loam, L : Loam
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Table 2. Basic statistics f(n grow: fdgt(»rx_

V arxab h Mean \ drl(m(e SD Min Max v
X, I)u 23.07220 34.13058 5.84213 12.10000 39.50000 0.25321
x, Dn: 16.54819 12.93131 3.59601 1040000 2660000 0.21730
x, (Db 15.36145 10.81971 3.28933 9.50000 2240000 0.21412
N, iDn 11.11084 5.26317 2.29416 6.40000 16.20000 0.20647
x; (De? 11.51325 9.72629 3.11870 5.10000 18.50000 0.27087
X, (Cdi 3.88915 0.57805 0.76029 2.30000 5. 70000 0.19549
x- o 1294217 1.16539 1.07953 16.30000 15.10000 0.08341
s, (He 6.48915 0.54902 0.74094 4.60000 9.10000 0.11418
Ny Hf 8.96265 0.53066 0.72846 7.00000 10.30000 0.08127
N Ve (1.09953 0.00152 0.03909 0.03390 0.20180 0.38281

Ny Vi (1.12635 0.00340 005831 0.00760 0.25450 0.46074
X (V) 0.13469 0.00361 0.06010 0.03960 0.26760 0.44618

Note : SD : standard  deviation,  Min I minimum, \La\ Cmaximum,  CV o coefficient  of variation, Do !
diameter at ground level, Dn; normal diameter, Db diameter at breast height, Dm | mid-diameter,

De © diameter at clear length, (d; crown diamter, Hr ® total height, Hc: clear length, Hf ! form
height, Ve : clear length volume, Vi form height volume, Vt ; total volume.
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Table 3. Correlation and covariance matrix,

X Xy Xz X4 X5 Xy Xz X Xy X X X,

X 34.13058 0.92991  0.89509  0.85366 0.71216  0.74513  0.32360  0.48695 0.86211  0.90900  0.91789
X 1972562  12.93131 98241 0.94989  0.92150  0.74648  0.75505 -0.37012  0.48360  0.90005  0.94417  0.96810
X 17.896989  11.62042 81971 95813 0.94010 074713 0.80231  0.34437  0.54004  0.93543  0.96405  0.98454
X 11.99665  7.83642  7.23030 5.26317 95404 0.74328  0.79978 0.10498 0.57687  0.86624  0.93259  0.95276
<. 15.55367 10.33448  9.64393  6.82596  9.72630 73815 78495 0.56041  (.84096  (.92975  0.94324
X, 3.16323  2.04090  1.86848  1.29646  1.75027 B . 586 0.33574  0.65149 0.72337 0.73745
X- 4.69935  2.93111  2.84896  1.98075  2.64273  0.48119 09395 0.85028%  (.8099] L2573
Xa 1.40079 -0.98618 -0.83933 -0.68842 -1.19827  0.20097 -0.07515 05120 -0.16691

N 2.07237  1.26682  1.29403  0.96407 1.27319  0.19703  0.70013  0.02764  0.53066 58310

S0y 0.19692  0.12654  0.12030  0.07770  H.10254  0.01937  0.03416 -0.00484  0.01661 00153 90930

X 0.30965  0.19798 018490  0.12475 0.16908  0.03217  0.05023 -0.01545 0.02334  0.00207 00340

R 0.32228  0.20925  0.19463  0.13137  0.17679  0.03370  0.05357  0.01560 0.02516  0.00220  0.00342  .00361

Note ; Upper ; correlation coefficient, Lower ; variance and covariance
Significant at the 5% level ; 0.2171
Significant at the 1% level ; 0.2830

ol Folal 114 RURGRZR. o1 (847 FRLA 2 A ERRT e EAKERT
(characteristic equation: | R7/R,,R:IR,, -2 2E | iy IKBERT MTFmME (XL, St
=0F FofA 93l kAl Eiael RS 4T (Xy) o s (X)) %o BT AW IERN
FEA* = Table 49} 2ol o NES ftebs ol Xy, Ng, Xay X0y X5 W Xe FO 6HIK I B H
I:Jr-%ﬂl- ol Byt o) BEo R RS (mREEIe MBS o
VORI B MR dted,  BLEEHM 1o, =0.986"" (A} =0.9730
WA el HAUXEIR Tl M@ ixy, aF o B2 MM Cusee==0.5720" (15 =0.3272) 2}
RO, MIEETE (a0, PRI (X, HOTF el SUESSE (u,=0.06962x,,+0.09429x,,
&%), Mft-; WO, BETOG), BT +0.84239% 2
Fixe) ¥ O ol WA BIAS A ik =0 .05178%, —0.04907x.
4 ?—’xlfb X +beXoHhyxs e +hexei 3 KMy +0.87946 %, +0.00033x, +
woeelefel xopohel RO iy, 0987777 0.13844x; —0. 01476,
(A7=0.97561 7 3to] wh§ =& Aoy o 7 w2 IF#E R 1, —2. 82496, 0. 07660% ), —

S0l qlefxl EdEEEg
;=1 60000
{ vi=0.01629x,+0.012437x.+0.64756x,
—0.02119%, +0.15085Xs — (. 00992X,
+0.14551%: +0.00110x5 - 0.03444x4°] et
P ol fRge] ol BARERTFIAME & vk, ofell uwhef [v'%\}&r’f;ﬁ%%m}-‘él e FEE R )
x;2 Aol Azan, bFEBERTAA: x20 7 S8 kel el JPRERGRE ol

2.74061x .

Vo==—0.12048%, —2.58346X, +
5.41592x,—0.67173x, —
2.01220%:~0.02661x,

4 2 oglom Ehlm 9lomz FHKEN 1o kol A B KK 1 RE AT
@aEEe]l Famol glel X, % xoo] HUEMRl o xpol (KA. Kol BE HGAIHES Nl
o 21 FAE WEYS oF & Ak o9k & ka4 A& BREoA BUKERT Bl x.
o #mEo| wheb x,3 ;0| WHHe duidl Pt of BAKEKTR x,ob W OEERETHe Fi
ol MRSl oA, WEEE FFElel 2ol HIBel MEEMUS MBS FE WTY Wb ohel
o METL pAre) WFE FEE D olbel B Ef #Ee) kel HEUTFRIT 42 Pe) (el
g FHEMES vl Faoolch $53 REW b ﬁzsﬁw} Dol Ae e sojolel Bl &
b xods EMEEHIE el WMl Sl Kol Aol KEES ol KM s E

Ao 2 fENTE o o2 EM v P2EMERE A4 A x,9f

0 BHE BEY o B 2] ool KR



Mg

2 BMARS BAERE &89 #afttel x.9
ol ARMA goE ok @ATE ob. ololube} i 1
Hell4 wrsf A v ols BHEETELL MEEgel
WREN BFLE B wRsA o

3 BMRER ) FEAERT

wmIPEEREFQl X0, X0, Xo RRERHET
ol o Xy, XoF BMToR HEEI K59 MEB
ool B3k

1=arXy +agXs+agxe) o] AHBIAM Tl A, HLIE
f%ﬂ B Tuiei=0.9156** (A $=0.83830), H2F#
FHB  ruene=0.4848* (1 $—0.23508) 7}
NI

U =-0.09847x,0—0.03480%,, +1.12547%,,

{ vo==1.50577x,—0.22153%« — 0. 70652,

B2 g
W =2, 7876X 1, —0.5203x1, —2.0052x,-

{ vo—=10.6823x;+0.9984x.+0.3434x,
G5 olalc),
FUEEIHR Ribe] w8 HEs doiud,
B ERT Rl d e x,7h EREERT dol
Az xoo] B & HaltEEel kel LATEYS ¥
WhE RS ole el WTE-> MiE W
MG R B BRI ERIA-FBE TS
falgel fHBIBIGR T o2 Xl fRall A sornEl ek

7 <
A% ok 4 ook, W2UEEHIE (rye.=0.4848%) &
(e}

B E (L=a0X1ot a1 X T 212Xz,

e

X

358 Ao w4,

HIRIE7E of§- wb Wb obled, N ELI 9
EAfllo] Moh m2 zlo] glenmma H2IFEH
B IREIRE ARl aEgel oheb i ¢ ool
A sl

CRINS SN =3/ =3 ol R S LN S =3 I

bPEd e B (G, X, x) BT BB AR IR T (x
Xoy Xy Xoy X5, Xo ) MBS B8 BBEEORT HA
O o) I ry..=0.9256"*

A P=0.8576) 2 (FAEERE

u,=1.29309x,—0.37486X,—0.51735X,

{ vi=0.25056x, —0.34477x,+0.28272x,

—0.04111x, +0.83719%; +0.04453%x,2 <1
siot.

IEdERgol 9lo] HmIAgm#EA A= x-9] (R
(1.29309) 7}, F2&Hpcgtaol v 6ol MK
hoxso] fRE00.8379) 7 &% &b Aol H3od
MEs zA el g, #Eel HFEEse
LR W A EA oMol RENS] E-FEA,

it T7(4)%%. 19884 12H 435

BHRLES S TS B AT ¢ 4
A,

3. ﬁfE?S’J TRl &R 1BEe] FR
| EHEAC B3} AHE Rl v piE J
*E'éﬁtfvé:(xl, R , Xp) (BMEE data) & fHAH J
Ayl m(m=p)fEe] AR ’3*71522
1= X+ AgiXg e apiXpial +ai+
"""" tan=19] R #Rd 4% Zo ga
I vXp Foll BHE 2T LR (AdgEe)
ol ZhE SEUR RASEE HEul, o Z(i=
 EERE m) % i (ith principal component)
olel fisli Ao 24, A RE 129 WER
ol HREfE  KE oheab RS AHBRATHY
(correlation matrix) Re] FE4{ERE (eigenvalue
problem) Ra=2} a# @itdte =, &1 #IBR{TH
Re] [ 4558 (characteristic eguation) | R-2
E]=0% %oi4 & Re| R4 (eigenvalue)
AR Ziol a0 o BIES RS B4 vector
a; (i1 12) (B Ziol fR#t vector' & Kl
i# (iteration  method ; power method)of] {&tod
gazska, BEd 4.9k acl wel gL %
#1458 (percentage variance, proportion) s+ K-F &
fifit (factor loading) '8 Hk% Z7hxle] BES
@i 4 (accumulated  percentage
Table 59F o] #ilslgich
U Bl eh el A
el RN TR g dlod a9
RS RS HRe= Bl s 12:kce
TR O2EES] HHE & frkel #EBHE 2y 4
A MRS AR ERoo R #% s
oi# Table 504 12:Em5 (RS [ 2
el o }, Pt SRitgEel dg
ARekote] bz A, FEthel slAln ol EH
g el «ﬁ?ﬁ( Higol el mARez U
T ol SEMEe] TS Hhshed geng,
AOBtEel A HHES 85.00%2 HEY A
I R2ERG b Al o) BRI ERC] 88.16% 2
A, BREAR 85.00%F EiBshA =l=2, %1, 2 g2
filel Tifsro 4 12fie] KR v 9=
ZHEE 88.16% 5 HMAT 4+ UA =k afaps
EIEM S Ll b WAL UEA 985S o 4 9
o},

variance) “f: jz‘



b ORRATEY TR

&
i

zoll Bl

| #Eih

fe

#

436

“uonaodoad paemumoor 1 o d vy ttuonaodoadiadueiiey agejuantad AT

J Coieues oea o) 0o7d
pug-3sT)juouodwod (edud juatoyge oy jo uortodoad poununs A D d o d g usuodwiod rddutid 0 1 CBIIPROL 10108 T[] 01N U9B1 L AT L 210N
ki - A
O ol ixzd) & To¥ 66 68766 R 6T R CEERE L3 e D RUL W T T
o t [ ey R G171 alue 190708
" 00E10°0 LERED 0 FOEED O e 101] EHE 0ot [zl 166080 BEL6E |
BLE070 GURLIT0 RLUGH 0 HETAX D YENCH U OBREOT0 LIZIZ 0 RACT0T0 10290 0 Sx9E070 206wl 00 0800070 62070 0 DOCHY O RZEI0 ZEETET0 ugeun e 9ICEN e JUFEZe 0| bEg L i S ] N
9ran Y ROISO 0 HUIEG 0 FIAKCTG 0 LIBLTT0 LEGL0 0 QURE0TH RELI0 0 CORGE U LYCGL 00 PRILL 0 LEOTOTO 1CTE0TH COBENT0- HETETTh FORLITG GECATH GOER0 FOLOO U GEEE0TD FROLET0 OFRICTY N
8601070 [0CCL°0 RELTOTO 92E0T 0 URETOT0 J0E20°0 (9860 4 GROTC 0oCIEI CREGET0 BHRRIT0 OC0HS 0 DLLCL0 20SEF 0 FFIEL 0 £9661 0 IRECE D [CIBLRT0 | ZRATLT) HOL 9e6 0 LF X
QOS00°0 G9LF0° 0 TTEN0 0 LEREU'0 GOERIRTTO BCHED O co I IR TERCE aeHi G oo FlRen ZEEUTT0 PRYIG0 0 C1ou 0 TeDEE D Chuse o EATT) Wobebed b R0 ~
CPEONT0 ZEL2070 BEEO0TY FRIZOTH FLOZOTO- 1601170 LEER 0 <6007 498000 OCRI0T0 0SEZ0°0 £0560°0 EX96C 1 LLG00 0 RPZHO 0 0ET90°0 CLL60°0 FERLETD 2UTHT0 [RO9CL B | GFIRLO UOEEY 0 ELE9Y D CTITIO >
690070 EL090°0 £921070- SCELIT0 - OLICOT0 EIRIZT0 GL920°0 ZHCKL'0 LZIST 0 SYCEL 0 THIEGD ZERZL'0 OSSFO'D FZCST'00 V221070 9920070 96HF0 0 6912070 VECHE 0 [ ZUGT6 0 [ SOZZE 0 GELZET) TROYRTO 9RE8T X
0900070 RPSHO™0 £EO0070 L6Z00°0 0L000°0 BIEOD0 902000~ £2T10°0- ZROL0"0- 2928070 CLZ00°0 OTLTO'0 ZROLO'0 6S960°0 9USTO 0~ GEZSH 0+ £FPECT0 BRILE 0 SEZIL0 FERFL'0 |OCFROT0 | ZERGL 0 FURLIO £RLILO gzeean ¥
BISTOT0 99RE1'D 652007 0- SIEZ0°0- 9ZTIL" 0 SOZIT0 ZLEEO D Y60TS 0 GLSI00 T2R20°0 LSELO 0 62PC0°0 9SETT 0 6OPEL 0 LGSL0°0 ZLIST 0- 0L8€0°0 GLE00°0- CLIST 0- 6FROT0 | 1r0k6 0| 9TOFL 0. 70RALG LYSCH O LSHIE'CG
L9£0070 BYEL0T0 CONDO™0- GPO0D ™0~ LSCTT™0 RIBTH0 ¥RZCO'0 906LT°0 IvEv) 0- C1ITZ 0 £2820°0- 6RLIC'D 60FRL0 [0S25°0- 7270070 £FLOD'0 6787070 LISKO 1 8161070 ¥9y20 0-SEPER 0| £6£90°0- HZ950°0- 8AEI670 RIRIET0
12¥60°0- 1009870~ 6891070 SIFCT 0~ +1¢50 Z0LE17T0 BBSEN 0 ZEUGLT0- 6928070 69FET0 26RA0T0- R69TI0 TZ6I0°0 8665070 CTLZO'D TEZL0°0 GAA9070- G901 0- 9PZIL 0 LFPVIO £E6E0°0 FILEOT0 OLFRETU o~
GEERL 0 (EUETD CFLT0CQ- Z90SZ D ROTFOTO GOREE 0 TRFLL'0 0REZO°0- REOPO'O OFLET 0 CE280°0 7GR 0- OILCO°0 COY9T G CFOFO™N EPRU00 CLGOLO PEEELT0 ZOPRITO0 CLOOL 0 EIR80T0 1ER96°0 X
CCTO0°0 LLFLOT0 TERO0T0 28820 0 VBL607 0 JURSH 0 BERTL D OFFAOT0 LERILD [SCO07H PHOIO O 1984070 DEFLET0 0 GREUT RURCTh ROGED 1 0 >
A A 1d td ANCH I v 1 A mw 4 A 1 A id A A 1A v A I
. P B ' RIREELH
- 7 7 7 s L AL e
‘ S184 watodiod jedouny ¢ aqe],
7 000070 €oRGT016EL60 6LOL" 8 £916 0 anne 1 [ :
81 000070 952670924870 SPFOT0 TLERT0 TIFOTO 2aRET0 LLYET( G0Sa0 CLIC 0~ QFLET0 06687 L 1 R XX
FOOSEOT0 RESE00SEZT0 IO TR66°0 €089 O 2E90°C LOEETO 9IRLE
6 000070 €ST6°0|ERER™0[G90L°0 G142 0~ 280S°1 FSELTT  8FE0T0  FRG0T0- G
01 005070 0TLS 0 1Lat 0 (99270 221072 212970 6YIE°C FURS @ POZTTO- 90FL7G- 992070 6FER'T
81 000070 F9867010£L6°0 LPI0T0- FREDO €060°0  FOLRTO 06070 L1800 oFbu 0 965070 o SIS
£ 000070 TST6T0}SLERT0IVETL O 260870~ €8IS 000071 [ XX
9 000070 0986 0]E3L6°0 CLLOTO 2860 081070 £00870 RPOOTO LTVOTO | 00007 T I NN
6 000070 LLRE0|CELE 0 {FFE0 O TIOG 0 ROST0 TIE0°0 4970 €Fr21°0 291070 1 0000 1 i )
1P udls 000 | anjea " N¢] “q R ( e ms 4 ) ‘A_ i e ! Y u:} v taquinu {{f dnoany] dnoedary
q (1] anor o v 1 dnoary ENTILAN BREN
uone@RLIoY [ExUouR)| woRIy [SAWLIRA [BIIUOURD JO T0TDIA TUIDIIJO0): 10100N 1015 |eooune; LS POTe(Y

sisdeue

UOHB[ALI0) [BIUouR?) “§ a[qe],



SR M EEE 7T

2) FHsre] Ho-ARTR e KT8
Table 5ol A Hfbs & Emore] ##L vector
ot PR vectore] NEFOl whel, & HRaH
oAl A el e HF- e gy e Tzt #
ke Kokl B S &ugs] Bl G
77.40%2] gk HIRch S Adz el FlE
B 2y
o Z:+0.30564x, +0.31770x, +0.32311x5 +
0.31828x,+0.31457x5 +
0.25523%, +0.28246x: — 0. 12125, +

0.20649%, +0.30407% 0 + 0.31840%,, +

0.32387x 4= FEMedixa) & BRAME 2
LR BHE {68t - 0.3 3o so
olol, mEgrel  tvlel  obob HMGFRLR R
A slE, ol 9s Biwel 2viel g

k=
gl “zvle] [H-f-isize factoriTofwd, mSl HERIK
N reE Zoel R el Kol T B
Ael ] %obokes of 4 drb. AR O
Aok Zoabel Kiky i Zioo] ReBhote) HAGRE
el W *1'-'?1 Mo, A R

S

K- T R

txo{] /‘1 = g ]“ Fxyd OI wy =), 3231, Fx =0.
A847 1 sy LEIN 1 IPOH s b (x) ol wa
(.3239, F0.9870 . [EREIR- Pl d s H

To==().2825, F —0 . 8608F =of $iENy<.
S EN-IE N o T AR [ B

e R AT o] S Vb
vl bl B G ob 42 glom], ofe L'EM SRR R
ivpe] %@M’Jol fﬁbz‘:;%‘%
obz-ul of

7 BE e,

W=

~0

ak iy gl 7 5
A gleh B2 Lz

-
QU

gl Zu==-0.04979x,-0.08813x2-0.03514xx-
0.05626x, -0.12862x5-0.17454Xs+
0.37139x: +0.69300x, +0.55050%, +
0.12568.. 0.03339%1,-0.01434,.3=
wopE el fREel ot o+, -2 sl
oled, HENtel kel Mdhel wheb Rl K

ol 4 YWkl I

& el

cshape factor)"el& k4= ol L} 7.9 He SRR TEAE
oo ANl fREeh NF AR el uliel

sy ez b 32
b2l B Fegi{xe) B v B8 Pienix,),
o) FEEERFe TRy 854 Told KK
a7 Mol ke EEmel H FEel HTE e 4

Mftiol wheb stel dugslel A& 9+ A

R 0. 6930%1:—»0 78751 4%

B (Xa) A‘(‘f

414 . 19884F 12H 437

3 HECER A Bl B FHE

A A HEE 85.00%¢ uwhel FREEXD 2MH <
Frgsr B B1~F2ER S (2, ~Zs) 9] #atel ¥
gl [EHURICH S dobR vl 3l ez 4] Table

500 A Bl iF (ve—64.44% ﬂf%é} AR E

el fdzh 2ol g ool kel 75%
PLbA S s]ed, $Fs] ghuifs, Mo, R
f R TANGTE, B, SR W S

CHERIE 2] 91.00~97.00% 7= i 4 oled
A 9k A ol ok e A2 Figl ]
of el % FEERE ot
4. RERT2 HuEr) D 19 #iE
AR HURE,
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Fig. 1. Scatter diagram for 12 characteristics by
factor loadings of the 1st and 2nd
principal components.

{Arabic numerals indicate growth factor

number)
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?FEIEEH??II(R) [ -ahed,
EAKfRAde] (2 -D)o) HARERE b=
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1==0.666), =¥ Ro #EH ARE SMC
‘squared multiple correlation) 2 {U#3E 1752
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& 4 uE dobw Hell d, LK princ
pal factor method) (K igiE) & BHsled Table 7

- #4571 A1) Gnitial

vb o] HisEstoli=dl, eolafel i@t hi o M
Table 6. Initial factor loading matrix.
“Variate Factor loading Communality
(X, Factor {, (a;,) Factor f.{a;,) hi
X1 (.9222 (.0964 0.8597
Xy 0.9692 -(1.1522 (4.9626
X 0.9795 (4.0833 0.9664
X. (.9691 0.0805 0.9457
X5 0.9563 0.1394 (4.9539
he (). 7468 -0.1675 0. 5857
X; (.8587 0.5079 0.9953
X« -0.3434 (. 4433 0.3145
Xy 0.6190 0.6349 0.7862
X 0.9169 0.0902 0.8489
X - 0.9696 -(0.0691 0.9449
Xi: (.9904 -0.0469 (.9830

LA

Note ; diagonal =SMC (the squared multiple corre-
lation)
iterated estimates of factor loading
eps=0.00001 (constant for judgement conver-
gence’
iterations=28
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Fig. 2. Unrotated and rotated factor structure.
{Arabic numerals indicate growth factor number.)
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mERFE EERFS B B Krfgez 5
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= AL oo BiRE L A4S A B A
b £ o marsl wel dlers MM T i
A adizel #ed BTMRClR BE 2 A
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Table 62 MK THMATYIG HEEE L L
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simple structure)oll # 43 & AT E s
o Wrmge EiEsty, f€A ¥ 4 URE EW
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o K3} [K-#hel [[#E(rotation of factors) S
CWHmO. B § =3648MifTstat tj&o] o] [Heg
fagel wet Table 714 & [dgige] KW A4
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Table 7. Rotated final factor loading matrix.

Variate Factor loading Communality
(X;}  Factor f1*(a}) Factor f2*(a}) {(h?)
X1 0.8000 0.4687 0.8597
X, 0.8710 0.4516 0.9626
<3 0.8353 0.5183 0.9664
X4 0.8284 0.5094 0.9457
X5 0.8530 0.4543 (.9339
X5 (.7008 0.3075 0.5857
X7 0.3909 0.9179 0.9953
Xy -0.5393 0.1537 0.3145
Xy 0.1225 0.8782 0.7862
X0 0.6852 0.6159 0.8489
X1 0.8220 0.5183 0.9449
Xy 0.8256 0.5489 0.9830
Eigen value 6.2899 3.8393 10.1292
Py (% 52.416 31.994
Ap.v (% 52.416 84.410
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Table 8. Common factor scores,
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—
N, Common

common

factor common factor score factor commaon factor score

Sample Sample

No. \ Factor {7 Factor {3 No. Factor {7} Factor f}
1 1.4963 -().8237 42 0.0236 -(1.5288
2 -1}.6576 0.2299 43 -0.4691 0.8875
3 ! -().8609 -1.6949 44 0.1693 -0.3537
4 -1.0705 -1.5992 45 0.3213 0.6040
5 0.9150 -1.4611 46 1.6112 2.9084
6 .9427 -1.0942 47 -0.1140 0.234&
7 -2.0198 0.7496 48 -().4189 0.7459
8 -0.6372 -1.9664 49 -0.3496 1.0137
9 -0.8801 -1.1962 50 0.4130 0.715>
10 -0.9829 -0.9427 51 0.3954 -0. 4305
11 1.2171 -0.4855 52 0.2075 -0.1035
12 -0.1729 -1.8735 53 0.7589 -0.7644
13 -0.7417 -0.6865 54 (.7308 -0.1493
14 1.1948 -0.1459 55 ).1648 0.6466
15 0.7116 -0.8561 56 -(.7048 2.0368&
16 1).3375 -1.3230 57 0.1414 0.5846
17 -0.9652 0.0316 58 .5361 -0, 1206
18 0.9033 -0.2827 59 0.4616 0.1545
19 0.0668 2.0928 60 0.8329 -(1.4247
20 1.4891 0.5103 61 0.5901 0.5790
21 0.2935 -0.9402 62 1.2455 -0.0012
22 -1.3670 0.6934 63 1.1770 -(1. 4452
23 -0.5694 0.3453 64 0.8161 0.6242
24 1.5186 1.1281 65 0.0056 1.7044
25 0.0480 -0.7118 : 66 1.3523 -0.5049
26 -1.3598 1.9517 § 67 1.2234 -0.3813
27 0.4958 -1.8067 " 68 0.3734 1.0692
28 (.7885 0.6408 69 1.3116 (.2144
29 0.1287 -1.2768 70 0.8575 (1.5391
30 -0.4643 0.0065 71 0.4081 1. 1380
31 1.2228 1.3834 72 1.3170 (. 4580
32 0.9339 ).9095 73 1.2438 0.3596
33 0.7241 0.5085 74 2.6250 -1.0301
34 -1).7151 1.0474 75 1.4090 0.5367
35 1).5156 -1.2734 76 1.0286 0.2549
36 1).5592 0.7086 77 1.2949 0.6034
37 -0.38068 0.8250 78 20382 (.2159
38 . 1045 0.2056 79 (.4190 2.1774
39 1).3958 -1.2452 80 1.3277 (. 9790
40 0.0679 1.5343 81 1.6184 1.2355
41 1).0812 -0.4651 32 1.1686 1.2116
33 3.3174 -1.0914
Mean 0.0000 00000
Standard 1.0000 1.0000

deviation
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