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EHRRI R LRSS e —EE
fi o T FRAIERIER + BE SRS H—
EHER > MREESEREAIRR S —A (
SRBE) EFHBRY o EEWLERES
9B S ATBALA MG © FEARRIEE—
AR ERA o ARRAN RS REER
EAEI R B BT A9 R 3k (notation) > RN
- (AIEBRAI R ERIETL R ARk HARE R R AR
B W RRRR  BETREIRO

o B EBEANEREE (matrix algebra) %1

A v RUBBIR AR T AR © HET B R
EHEAHEAIEARNHE 6 RER AR B R
B AT R B AR AR 55 47

— ~ B ER 2 7 (regression analysis)

P B8R
DRI

P EEIESE (g=1)
D REEHE (p=1)

< S GRIK

o T o < X

Yo=K 1B

nx1 “nx1 1x1+Enx1

B8R T % 5 338 (predictor or indepen-
dent variable) l}ﬂfiﬁﬁlﬁ (criterion or dependent
variable) FRIFIRRER » R 27 RABE B 0f FRY
Bt o BUT R IR SRR SR E M /4R

v IR EEE 57 (simple regression
analysis) * FEMNAER 2 #7 (multiple regression
analysis) * %8 % BIEEEE 2 HT (multivari-
ate regression analysis) °©
1.B5H55 4 #7(simple ;egfession analysis)

RA—{E B 85 X TRl 5 — BRI y
(RIE—) o SFERR A ARRE R EEH o JER
PIFR : RRBABRERERRARKRE —
FEBRERE o BIMR SRR (RAT G
HERAE

y=xb +e
yisl G
Ynx1_ .0 an1=
A X1
.yz X2
In Xn

Bl — - BEEEFIHT (simple regression analysis)
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b B BAVBREF (5 A58 57 fREL (regression co-
efficient) * FREHMERE—E > Hitbh
RE—E > e FFRE (error) » FILKBEE
P B BT LUEER (REE N EERZE © fRER
RFIET nEABER - RISt n 88
ROBERRR R TR R

1= x%b + ¢
Vo=Xb + &

y'"-f xn.b + ::n '

X ofig 5 n EAR HBIRME » yoRHK
SHIEME o BT R RXBRE (B3R
RE) X
Y,.=XiBiatE

ARFHRERAE > HAHRG NS

Xqs Xpy X3 1 HBIF
Y i KBIF

q : B®EKE (g=3)
p :REEEE (p=1)

b1’ bza b3 @ﬁ%ﬁ

Ynx1=xnx3B3x1+Enx1

FRFR FlYR—ERE > KRAIEE
n{@ y B} o YIETH nxl R BRoHE
B ¥(dimension) * Hy A EA91TE(row) X [ &
HIF B (column) FELBL © JEEF 7 Hres B R
H B (RIEEFRED) ©

2. 8285 73 #7 (multiple regression analysis) :

RZEE 8 X TRl —EKEEy (R
B) o EEOITFR : AREABENE
R ~ MR REREMR IS TR —
GRS o BEA o BB - ISR
RREE TERR
y=xb;+xb ,+...+xb,+e

RI% » b TyakEE MG 5 (R - & n g
RRHBERIBR R e B (SUERE) RPSRANET
K
Y. =X, B TE

nxq - qxl nxl

4R
Ynx1 4 an3=
Yi Xq1 X2 X13
Y X1 X2 X23
yn Xn1 an Xn3

Bl = ~ #3EEF 487 (multiple regression analysis)
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e

PR L AT B (B B B o AR
XHEERRE xq * b RIILEHEE nE
B FEERE a (85 BEEK - &
B o EEER CREGERL » R BGR oxl
o B 5 TR MR n EARERL B
NERFE o (88 BIHE(X) & — BB E(
y ) FER RS q {EEE RE > Bt
W TRHE o (B B B el p TREK BRI o

TR 8T ( multivariate  regression
analysis) *

FAMERI A5 2 (8 B 8450 X TR (EHK B
y [RE=(a)] » BEFIFZ : AKBEEEXK
# > TOFEL BUA% - 51 FEERTAN
GRE #=71H %) {5 (verbal > quantitative and

X5 Xpy X3 : HEBEIF
~y1’ -y2 ﬁk%ﬁ

q: gEEyE (q
p: kEEEE (p
b

=3)
=2)

byys bipy byys bpps byys bapi SEEFGREK

Yo=Ky 3BaotE

nx2” *nx3~3x

nx2

analytic subtests) ° fRR7H a [EEBHEL p &
R > Bl n EX0R B IRRBR R FAERE AT
FIREL
Yoo =XiBap TE 1o
IR » PR LI T 5 (LA B i
o JEREY (MEEBuxp) RRE nEHK 0 &
EERE p ERBIEAR o FAEX (HEER
nxq) FE n @R 0 FEERH o B
LRAEBL  #0FE B ( #EBE B qxp) BIRHAMARER
AR CREAERE » HEREUDE o (BB B
TR p (EERBEEEE (REUE o & BHEE
B TR n AR BEAERFEE
a fBEBIE(X ) K p EHRBHE(Y) » HLE
BHEFE R SR KB RSB (R E

nx2~ , ’ )(nx3=
Y11 Y2 Xy X5z Xg3
Ya1 Y22 X1 Xz2 X33
Yt Y2 ) Xm Xn2 Xn3
83x2= ’b b ’ Enx2=
b11 b12 €11 €y
b21 bzz € €2
P31 D32 L.
en1 enZ

B=@) - %’ﬁﬁ%ﬁ;@ﬁ%ﬁ}*ﬁ (multivariate multiple regression analysis)
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 BIL T HESE o B S EEE AR TIPS p
1B B3I o

FLFEETREGIRL « B ETEFER
P REGEEF 7 » EE—EREE S+
» R FFEFAS o (8 E SIEETRE p @EIE
ZFE—Ey o REFERREASRHEE
B 93 IR B AR & S E DR 7547 © SERIEMD
B RV FBE= (a) REI= (b) &KHRH o Ll
ZERER - BN EE S SIERES 5T
RFFREEEI (RIS - M S ROTEE
SRR o B EERIFTREIEE HERR
BB HERE B EIRRRAETE » BAIBTFE
VE [& {6 Al & BEEGEE o4 » MAREHR
% R BEE 5T

ER DA b 45355 4 4 e 1B S S R A9 B 67
FHEAEBY=XB+E * AMKBEEENE
SETE T LESR (R E M k3R HY » X »
B X EFgZ {5 A B 80 R AKBEE B A9 RE)
MHEE B AR o RERMIFIEFE L EE
B9 B (KR EEERE) YR ? M RE
B9 7 BB N 7 fhETEE (least squares
estimation method) ° F&/NEHEEHERF
8898 » GFEET TTRNIIL ASRIETEE (T8

M
b
X2

&= (b) ~ FE{ERER T

B9 ) REB B KEIRIE( Y ) Z MR IE R,
o EREHHATA n EARER > B E
BERBNZ, Gy, ) FOMELARISE S 305
o DR > ERBUNE n BB K
fii K SRR IS KT 2 PR B A A o

= SRS A24E 7 ( Structural equation

models)

EFER B TR RIR R B R o T
A — (B R AR AR S5 WA A ST
FRIR R SRR ORIR? » RERE T EAREIRAE TR ITHS
PR & o IRF]REEEE LR BRI 216
» Blgn + RE S 7 (path analysis) ~ L ERERE
437 (covariance structure analysis) > PE7EBETEIR
R, (latent variable models) & » T 5k 245
R VIR B RREEZRTE® o TEEE
ST —TEIES » FER RS T — (@SR
Al —i (ZE) RUEE SRR T T
AP ER 2 ARG o EARE L ETE
PR TEB L BEM AR RO CF
REIMIRE Bl RBEAZK THERL —ERAE
RIS RE » DE MRS EERE
PR EL R TR MR R — 2 P o R T
ol R —FEO R & EEERE
FIBASR - B ERRtRATIERER - AR
RHREIRIFF EE o BB RIERSET
B ERMIRBFENTEA REPTRRESE
SMEARHE R BT RRBR M Ak a3k A » SCBREIERT
HEHRAR T AR Z B 6k © ifn © RIs
FREIBR ARG » BHIRFEFE » BIREH
fElZ R B GRANMAT 5 35 R 0H A PRI B -
HISREREENEE - ERFEEF/NHEE (
intervening variables) * B A o
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— L R ERAR AN © BSEEHARE -
HEETHER - FibR ARE L gREE -
EEVBEE OB BRI R U AT B
% BRETHBEEERERE TR BEETRR
BUBTFE A 0 SRR R R GR o B
ERSEERRR ST A SRR Z R 0 B
e AR BRI 8 B (covariance) BIFR 6% °
TANMEEE 7547+ 25 7 {888 (individual observa-
tions) o & XANFELREE S BT RERE
BRI » Pio A BAY BIERER/ TTREL
S BRI PR BRI 2P o ST
Fisthg. T3 E ) Bt B ER (R ZE(E (devia-
tion score) HFERE © IR H CA SRy ILE#
B R 5 R B (variance) °
- EIERN BB BRI » EELHH

BEEMLF

1. BZZ4TE (observed variable) : FEF]#YE
RN o FIAD ¢ R > Flih > BB
%‘f_- °

Z.EEﬁﬁ(latent variable) : fERE T EAERI A
— KB CHRN TEBERIEMWREN o BT
i TEERE) BB TEERERIIE
AMRFRHAFAEARIE » et @ RITREIEA

Wigeh > B R BBA RS A (concep) B

PETABERRE 7 o B0 B (
motivation) * &' fJ(intelligence) ,%ﬁféﬁ(an);iéfy)
» 4} [a){El¥E (extrovert personality) * 38 LEH[E
HEh S IS o APIBTRIE HA AR E L
B AREEEER © RE—fEHEEE (indicator
) TMIERE S AR o Flin T8 h. EEES
AFITTEER I S TRRER S » BRE
—TERSE2RY oL AERME - E&
AR EHSATREHERFE I -

3.5} {7848 (exogenous variable) : 7ER RAHE b
» R THL (cause) AR » AIETB R
TR (effect) B AEABIE » EARIEEIA
RIS o & —(EEEF AR

BRI ELL L A4 R SE A 7ERS - B 4 Ay
HEPTREBARRR » thFTREMZ LR © B &
Yrehhg B SRR B ES A o

4. {8478 (endogenous variable) : Elﬁ%*ﬁﬂ
W HBRHR B A AT - HADAATEIES
REEBHIH (error) I B © ﬂ“fﬁ S TR B P {7 5k
HEAHTFERERTERTE TRy
AR THEL TR TR, -

5. ZR2E5847F (error variable) ¢ BT BT E B #H
S o FTRER R BIEEMLAS BT R S E T BER
Fo EEMSHAERBE SN TRELH
s o

RFAETIRN SRS ST » B

— (B RFARZE - 7T FILIGR B & 84 H o f

s B X kX, BT X3 X R

X BRRMTHEIE M e; > e R e; RRERIE

o

‘LR E (path diagram)® :

BERESCRIEER R 5 SR EREsmaR
BRI 0 TP RR B
HHHRR R REECRUEE B > 317
2 RINEE (path diagram) © REEYFR
T ARG - SBERERRR AR
FiRIETER o REEHEREAETTIIEA BT
FRBFE EELEEMES o THANH
MRRERMEARENE (AETBAXR
_,) .
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Xy» Xy 1 )7 85 (exogenous variables)

X30 X4 Xg:
es, €,, €5 :

P4 #7 #8878 (endogenous variables)
261 22 $88 T (error variables)

B ~ AR FREE

#F— ~ IR (path diagram) B R B9 75F5%

ojols!

joe

rectangular or square box signifies an observed
or manifest variable

circle or ellipse signifies an unobserved
or latent variable

unenclosed variable signifies a disturbance term
(error in either equation or measurement)

straight arrow signifies assumption that variable
at base of arrow “causes” variable at head of arrow

curved two-headed arrow signifies unanalyzed
association between two variables

two straight single-headed arrows connecting
two variables signifies feedback relation
or reciprocal causation
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5 B

REH SRR NG ESE » BE
MR R BRI - THERMEE
AYSETRIE SR 22 TR o SATHERBAIER 2 BACR A
HARMHEEER - BEETEAHRR TR
4 TETERAREE TRy o & B IEEN
(association) {EIEPR ZRBHGR » RIS [y ph AR &
BHFr o PEMER TR A B ERR » H
— MBS R E=IERE TR
HIEEPTRE A KRR E MR SRR 0 (HEH
TR R BE AR E (unspecified) o ERREE
HH AR SE RS  F R EE RS
6] A9 §78H R~ H IR £ (reciprocal or feedback)
FIETE o BETRRI I 0R B 5 A ETE R
* TNmseE e~ e > HiE >~ Sith 0 Bes
— CREUE SR R E ER REG A/ SERA N
R 7 W e A BT SR AR
BRFFMEE L RBER A/ » LLT AR
PR BR CREERKAL » BHARKAL AL AlsSk
BIEMEGR6R BRI EEGHERS1E
2.{# £ 5% (notation) :

EREES » BIEMRE R H— R
For 0 EBAITEER R B, b,
e TR R o RIFER R
R tRE9 AR » ARSI BRIREIBE L H
AT (Greek) FRFEBTE L F BATER >
SO CRE 0 EHEEER 5 kT AR E
BBl : x>y~ b e)RFRMIERE
B RBUE R ER o FHB I FE RS R
ROBIBE R - AR TR RBIGEEE
FRRHS R IR B ST RSB EE (9 LISREL (
Linear Structural Relations) &7 5% Fi 7L o 72T
HBRRRAERS » AR AEFEE
IRE BB 0 K EH)ETREKG (

components) ° 38 BL AR ZEEE 54770 By |, »
Yoy MY — 4 o Rk KRR ERIER
BRI USR - BT A B
THERRERM AT (FIm : ¥ BB )
' B EEFRTEE R TR 59—
WS 0 SR (EBFHIRE R TR Ay —
TIEEYES e flin: B X, S THRY W
XRR o A T SER R R EREY 4 0

3.00{R] A TR R R R ¢

BLANF 7R SR 2 Hreh B BT A 5 2
R—#  RPVER R AR RS EM
FrERREA R HBX o BF 5 A5 H—
EHEX > MR ERRSIE—
TR AER o BRNBMORELE S
B HMIE R 2R B7ESE - BISIERMASH
FRETRER AR E TN - ERHBIERMMRGRSA
B GREHE - EFRE I &S BIERMARRR
EABRERS HREN » Al ERFILE
BT ABERRRE A o BIERZ Bk 0 &
TR AR A B REA o

HRFIER SRR RSB 0 &
RIS RE o SB—E 5 e EEE
BTSRRI AR - RIFIBEEHE
HEE] (sturctural model) ° 5 —F 5 AIREH
RARREMETRKE A ER » RFIBR
I EAR 2 (measurement model) °
(D5 HEHEZ (sturctural model) :

F AR B RETA
TRz Bh o HBRAFH 7 HREBFERMTE
IH (latent endogenous variable) 4Ef# * &
FEEFE /T34 IE (latent exogenous vari-
ables) 4B[H » T FH € TRIEAEZRZE (latent
error) 40f# o B & [R5 B $AMskaF s

il
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B9 CRERARRE © R FIH T HARTY
B9 (assumptions) AR HEEE B (
dimension) & 33 B 45 [H (covariance matri-
ces) ° mEBEANTEGEE » Mo
EBEESHTBEAIEA o

(2B BAET (measure model)

F= FAERAF SR AT R S BT R R
fhz e o BIEBEN M » —R—H
EERTEE (7 ) B LR B I
BFILLY K o F— BB/ THE
(&)E EBRRABEEE » HMMUX KR
R o B4 RIstt "SR S BIE R H A

P~ FEEREAY (structural model)

Notation for Latent (Unobserved) Variable Model— structural model

Structural Equation for Latent Variable Model
n=Bn+T{+¢

Assumptions

E(m) =0.

E®)=0

E¢)=0

t uncorrelated with §
(I — B) nonsingular

Symbol Name Dimension Definition
Variables
n eta m X1 latent endogenous variables
(3 xi nXx1 latent expgenous variables
14 zeta mx1 latent errors in equations
Coefficients
beta m X m coefficient matrix for latent
endogenous variables
gamma mXn coefficient matrix for latent
exogenous variables
Covariance Matrices
@ phi nXn E(££) (covariance
matrix of §)
psi mXm E (%) (covariance
matrix of ¢)

BR o ¢ R oRIRNTHBERARERE
M o A, R A RBMKEFMHESERRE
MR o R=rRhFEERFIH T AR BRER
v FAEREAGHE B R R SE B B AR ©
pRBIEIE y 9BH » T q B EBIEs
H XA
4.5 F3 8
BERMA— B FHREY - BHEZE—
A EARPERERE o &REEERHE
(ER 7))y RHERMETR » &REBEIMIE
H RECRABERGAER  hptRRRE
FEFLBIEE AT BRI » BARER
IR SIE S B A ETEE o 7 RIBTEAATH
IH > RETRIMTEIEE RREMECH

F= ~ PIEHRE (measurement model)

Notation for Measurement Model

Structural Equations for Measurement Model
x=AL+8
y=Amn+e
Assumptions

E(n) =0, E(§) = 0, E(¢) = 0,and E(8) =0
€ uncorrelated with v, £, and &
8 uncorrelated with £, v, and €

Symbol Name Dimension Definition
Variables
y — px1 observed indicators of q
x — gXx1 observed indicators of £
€ epsilon p X1 measurement errors for y
8 delta gXx1 measurement errors for x
Coefficients
A, lambda y pXm coefficients relating
ytoq
Ay lambda x gXn coefficients relating
xtog
Covariance Matrices
8, theta- pXp E(e€’) (covariance matrix of €)
epsilon
8, theta- gXgq E(83') (covariance matrix of §)

delta




88

LB R

P EAEHETEEEERIGRIE - B
HRR O A M A R AR (E
RUETEIMITEIE & HBsR SR X (R X,
» B AR BERNTEIE 7 F8K 5T
Y RY, ETHBRMIEN S RIRHRE
BIH o K e 98 - ARELBRBMESRE
FEBVRTR B A ETE - BTSSR sIE
B LEEFEMIRATEIR (indicator) © BEE
P ERFEREEBE L RE S (
concept) BCEE B (construct) BF » F ISR FTH
AR T ARSI ARG B TH o YB7ERIIE &
By ZBERY (gamma) o5 » BEHIH
nEF—n ZHEBER S (beta) Xon ° BA

===3 m=1, n=1, p=2’ q=2
Xaa =X
X2

Ao =[A, O s By o =[5 O

X qxn [01 A'2] Y pxm [03 14]

L P =[51] €2x1 =[€1]
8, ) €2

Mg =0 > B = &5 G = ¢

Bia =0 v Ty = ¥

B A~ AR RER KRS E

FRE—EEE—@E7 - RE_ERZH &%
Ry For o BESERBSBE,MER
Y (lambda) X7~ o F—EEFREBARAT
AERBFERTTFERRE
KBEAAREE - 877 5 IsEE
SAH K B S B IR RS Y T A S AR T I B
Bl o [EIFLAFERT I AETT AR R GRS
BRI ERE R BB &40
REASIRTE o SELRBME RSB BRI
AP ©
ERFERAGF-HESEETRHE
A LAFR (G — SR ) — S E R (
direct effect) » o, 7] FFh B HIE > R A BB
(indirect effect) o GlINEA F & ¥ 7 REEH
e HEEREFREEHSANDY ,
&%y | B EEREY ﬁﬂfgﬁd‘ﬁ_
R AE R R R EA TR Y 1 A, ©
— N S — MR E A TR EER
IR = » ERE B R R S M
EN18 — BRI 5 — I JE R (total ef-
fect)@ o .
B H AR R SRAR Y SR ] A B O AR
MG ERTEER - R ITREEE
A9 GRS A B TH R AR A R R H AR 14
» BRRT DA R BB RIRE RS A sk o #E
RRARTIEG EFERE o BHERLERA B IGIR
BT AT LT R A AT LENE » IR BERN (KR IR
TRETHR BRI = R SRET s L AR LLAE © it
P BRMFITFH - RLAEFERIRERSE
AFREIA FA, AR, DY
Yu¥e |
RGBSR 77 Hreh AR/ 5 etk (least
squares estimation method) 2K {53 HE (REL
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R BTt PR e EH Rl

SEOREL 0 B0 s REKFTREAEEHEE (maximum

likelihood estimation method, MLE) > jnté

/NP5 i EHE (unweighted least squares es-

timation method, ULS) ~ b/ NPkt

‘ 75 (generalized least squares estimation method,
GLS) » Hrp S —FERE H
ARAN BT RS AR

R P E FRETRFSR - FE R R v RS it

FlpokepIfIRE - Olgn ¢ FRERIRE (identifica-

tion) > JIEFRZE (measurement error) fRE

MEREMESE  #HETE—PBEHTIH

ZBEIR o LUT B i B ess -

R TR PR ¢
LARBRSCRA R BRI - Rk BIERA
RERBAGRIT [ » 3RETH BRABEE ERAREL o

2.8 M AR AL 2 AR o

3. R HHAR R B ER > BRR AR o B8
T ETHTB TR AR AR AL R ST
HAREARE B -

4. REBEE R FHE(MLE, ULS, GLS%) 2k il
SRR (R BUE © IRIBEM D ITRE R
REHBREEIZESERIFOBEBRE S
BFt e ,

5. ERBEIARE - AL EESE B IRE I
HIZBtR - BEEMRGZEE » BB
THEEGREIZIE

O

FEHE T AR AR o Hrey — B 0 ©
[R1RE 737 — {831 PARS ER AR AR B — AR M B
FHER - B RIER S $84 & (covariance) B
6 > LUT AR 2 MR R R IT1H © EAKE

B¢ FAZk B (prove) BB B (discover) STERIZ R
REAGR  MRBAR T, ERiRIlngerE
HARE  ERASHEIEBERHOBRE K-
FIETUE R RS R —B  SENIFR T R
PRESTEEE » TMRREURH B PISHEE] AT Rk o R
W FERERHEEE » T M98 BREEM (
valid) o ZERLA TWTREL —FRABHTTRERE
B AR RRIEE B R Rt —F o BT
BELRQ) R (MY THEMFRL (causality) &
EIRARR R o BR FEHE 5 EARA R IR LT 78
ABHENEERLEREG T  BRATHE
R RN T — B (BT B—AEE
FFR9RTFE LA o

2E SR

1L ZEREE : RS o BEIE - z— BRI
B ZFRRE(ER) © g RITREEMREE
THE e B P REER 0 1987 ©

2. Bollen KA: Structural Equations with Latent
Variables. John Wiley & Sons. 1989.

3. Hayduk LA: Structural Equation Modeling with

| LISREL. Maryland: The Johns Hopkins Univer-
sity Press. 1989.

4. Joreskog KG: Analysis of covariance structures.
In Nesselroade JR & Cattell RB (eds): Hand-
book of Multivariate Experiméntal Psychology,
ed 2, New York: Plenum Press. 1988. pp207-280.

5. Bentler PM: Causal modeling via structural
equation systems. In Nesselroade JR & Cattell
RB (eds): Handbook of Multivariate Experimen-
tal Psychology, ed 2, New York: Plenum Press.
1988. pp317-335.

6. Everitt BS: An Introduction to Latent Variable
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Models. London: Chapman and Hall. 1984.
7. Pedhazur EJ: Multiple Regression in Behavioral
Research: Explanation and Prediction, ed 2,

New York: Holt, Rinehart and Winston. 1982.
A RE PR Z X F ~ F & Greek

anxiety
association

assumption

causality

cause

coefficient matrix

column

components

concept

construct

correlation coefficient
covariance

covariance matrix
covariance sturcture analysis
criterion/dependent variables
dimension

direct effect

effect .

endogenous variables

error

exogenous variables
extrovert personality
dimension

direct effect

generalized least squares estimation methods(GLS)
Greek

identification .

indicator

indirect effect

individual observations
intelligence

intervening variables

latent variable

latent variable models

least square estimation method

linear algebra

LInear Structural RELations (LISREL)

matrix/matrices

maximum likelihood estimation method (MLE)

measurement model
measurement error

models

motivation

multiple regression analysis
multivariate regression analysis
notation

observed variables

path analysis

path diagram
predictor/independent variables
reciprocal/feedback relations
regression coefficient

Tow

scalar

simple regression analysis
structural equation models
structural model

total effect

unspecified
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unweighted least squares estimation method (ULS)
variance

vector

B. &4 LT ¥ 74 89 Greek (F) [ B B {£%) . LISREL %#5%

H ® @ E

PN e ® a E 1z @
rRER ® O © ©® © @ @ @ ®
BE
3 g 8 —§ 2 = £ =
C. 484X 3 ( matrix algebra ) b, b,
S B R R ng2= bZIbZZ}
Wj)j% /Q . b31 b32
1B —-mBERMEREE (scalar) > flf0: X, 4. BERAABEHFOREOBEERE » LR
vy, e by BRNETFRER -

2. A EE R E DL A5 BB & B —1T (row) BL
—%ll(column) * FX{FEES 5 & (vector) » Filtn
X=X XX ) BITEE

Y!

Y2

Y,

Y, = Bl

3

3. —MABERARSETRI  BRITEBRE

aII aIZ a 13

f&i (matrix) * flan - A= {au Apay

a3 a5 Ay

5. FR r BEARRHUER T Ry 3% ) B ER AR AT
B B((dimension) By (1T X ZIB) MK o Fin
P Y HETFIBEMR ° B 5, H=T
FIB B o

6. [ BB A BEL T A2 RS
BIERBSAEPHVE  flin: Yy FE
Hry, i EF B (BN E * By JEF b
wiedi R =T S E o
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10..... 0 00 ... 0
7.1=101..... ol » o=]00.... 0
0 0

00....01 0. 00

= ~ 7Ep#R &5 B (matrix operations)

1. FMEAEREAEN (SAEm) B @ AR
HHEFAHEE S TR (BUARIR) RoRER
SRR RIS B > HAZ BEETIH
it AR EEZ R (BE) > fim

12 34 143 2+4
A= [3 4] ’ BZ"Z_[S 6]9“ B= [3+5 4+6]
=[5 10
8 10],%,
12 78 8 10
Cpm [3 4] ' D= [ 9 10] SC+D= [12 14]
5 6 11 12 16 181 3x2

2. TEAEREAESRET S —(EEEMHTIBLAE
PSS EARRERS TR - TAETRATRE RAEERY
MEEERBAER (F—(EAERE T < 58 — (AR
FIB) > HAZBEETRRENE—EE
KR 1T e B BRAS —{EARKE A 51 15 B SRR > 4
. :

12 34
A2"=[3 4:| ' B2*2=[5 6] i

(1x3)+(2x5) (1><4)+(2><6)]
(33)*+(4x5) (3x4)+(4x6)

Y

Ajxst Bzx2=[

13 16]

2X2
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The Basic Principles and Notation of

Structural Equation Models

Kai-ping Grace Yao

English Abstract

This paper introduces the basic theory and notation of a data
analysis method, "structural equation modeling”, which is an extension
of regression analysis. This method is being widely used in behavior
science, economic, and educational research. Structural equation models
estimate the parameters of a set of linear structural equations repre-
senting the cause-and-effect relationship hypothesized by the investi-
gator, and they test whether a relevant set of observed data is consis-
tent with the proposed theoretical process hypothesis. This method can
be used for the analysis of causal models with multiple indicators of
latent variables, .reciprocal causation, measurement errors, and corre-
lated errors. This method provides a new method for analysis in occu-
pational therapy research and, therefore, elevate the level of research.
(J Occup Ther ROC 11:79-94, 1993)
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