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a. Lilliefors Significance Correction

g

z{ £\
©

JYAY = (Vo 0) KS taed OF iy KIS LY 2l
La~| dls LYl ded O sy df=100 441 ol s

YAY



do gl o4l s, 53 P (Sig) (0.00) < a(0.05) &>
Gheel e X adl w58 0B ades ddsliax] AYs da 5 DS
Sl ided ol islas| Of e ¢ Shapiro-wilk HLesY 4l 1ia
P(Sig) (0.00) < (0.05) :01 |u ,1 Al 4wcdls .df =100 5 +, VAA
des ciglam] N5 ax 5 QUL il o A1 (a5 o ades

Pzl e X ol s a5 0 U3

Boxplot &
1Y) ol e 2 e e G UL VO by o b e

CNO X

1 2 w2l o %25

2 3

3 5

4 6 6 =15V e,V

5 14

6 15

7 16

8 16 16 = Laow I

9 16

10 21

11 22

12 23 23 = LeYI oLV

13 24

14 33 %25

15 45

YA¢S



N ol ghad | IV e X _rzald Boxplot | dis
L i) N

X il eune ST NAME 5 50e (5 Variable view Laasl - )

FobLl s (3T o5 data view Jaxsl - ¥

:,:Y! Jdas GU
Explore «— o Descriptive statistics «— Analyze Lasi_
Yl sl o

YAO



&5 plots ;L Lasl o5 Dependent list ~ s 4] X &1 Y
RN PRRA]

YA



<1 LY (Factors levels Lzl Laas) Boxplot m,e 3 - ¥
sl eda e Histogram s - SKag

OK Ll o5 cis JI oY1 2505 U] o 5 Continue L) _ ¢
(oY) A e

Bl LoV oV o ol flandl Jay (3 Lo} OF Lo
ca;,a;oa‘\:;"yﬂawOLM\@M\@T}_W@&UW
() Lol ZoBle bl sl I35 080 ay (VO) A1 Le3 bl
Mo 8 Jlate dad 8 nad g8
b gt dqudjguc;l?)ﬂ Boxplot & daad

YAV



;19 Legacy Dailogs lxsl o Graphs 4l Lasl - )
15V LsLa)l el Boxplot

Summaries for groups of cases x| ~ Simple Las!_ Y
15V 2sladl Lelas Define Laas! - Y

YAA



Variable a s 4 4 4 alil s X ize arsl - ¢
.Category Axis e dl i) 4 Jaxs! o Sex Lrsl_o
OK Lxsl_1

Fg Y KA a1 GG

B e kad aydr 5 Y (135) , S Boxplot Y O sl 1 5
N o A (Y 559) LY b, & Jate dad U 5 |

Stem and leaf J.(&

od s 58 G UL [ (60 Sl ol OF 13 s Lims sl S
Sl 0L Aol f s glall e 1588 iy (5l a5 el (8 dmas

VAR



Sl 5l (6ol Sl w3 531 0B VI e el Jo1s 53 Jall
7S UL e O 13] JUI Lo Cony (] putseny ) 33 AL
2 SIS il S ol e o ) il
Sy UL o ale e gy (Sl 8,501 S8 (5 0
s25 <UL 5 &)l i, 5 Exploratory Data Analysis (EDA)-
Lol s oAl e gl ey e bLl Jtad 2T Gl o0
el s Gl Sl L s o 3 JS OV 66 eaall SULIN e 3
(Dled) Stems § ol e oy 8515 SL GLII 5,4

Mo (2,8 b 5 Sy vo JS IV (g0 Led o oy IS
1Y) el e cobL o de pag IV e I
12,33, 24,42, 11, 14, 23, 32, 46,10, 16, 26, 29, 15, 30, 47, 52, 44, 19
(Y ol ghad | 50a5 SPSS UM e U3 deied
UL Jss) Y
X il o STNAME 5 500 (35 Variable view Lxsi_
UL s 3Tl o5 data view Jaasl - ¥
LY ds G
Lisl o5 Descriptive Statistics Lxsl o5 Analyze Lasl_
.(Boxplot 3 | 5) sLal ¢las Explore

ks plots | o Dependent list s dI X el Jast 2 Y
RN PRRA]

14+



. Stem and leaf x| Descriptive x o 3-Y
. OK Lasl 5 Continue Lasl_ ¢

1Y) Sl Jany GG

Y4y



SB sVl Caall G (55 1S s B 0 055 Sl 1
1.0124569

Aokl doy o)) | Steam oo () 3 ganll o Aol 13 203l OB
1day 11,10,12,14 ad JUTas 103 OF ony 1da s cLeaf a
108853469 225005 ol o o8V sy S5 51 Lasae

105 50 Zacll 5 L e o T 12 20lls GLI 35, 01 IS 5L
14, 12,11, 10) : a5 1 1o A1 ol oo Il s o 45 o
ﬁ.; C’J}U) 4(29, 26, 24, 23) :%5.&‘9 Y Co TJ.J r.:.; c)‘b (19, 16, 15,
1025 (30,32, 33) : a3 T0s

ades T 5185 Jel 1.0 01 IVl il 3 a1 3 a3
it 0585 o) wans OY 4Cor go o) ) ko ool OF i) Sy
o5, Tl <10 a Stem width BLIJ b oF L3 Sl Jaul s
ol 1 =Stem width o5 J 13k Sy coVl- 5 D= iy leaf §
1.6, 1.9, 1.0, 1.1, 1.2, 14 :gY sl Je 0555 a3 J5Y) Canall
13y 1.5,

leading digits_ i1 Jl Ll |2 5,4, 3,2, 1 N[ [ T
OB 12, 11, 10 o3l St ¢ ol J1 ) gl 5T Stem GLI 0 555 a5
leaves 31,591 05,5 252, 1, 0 s Unit digit .31 &lo

o Bl 8y g0 ellag] 3 () S oAl e 5l i il s
s

ULl end 2056 Tabchnick & Fidell (2007) - 3| ey
1Y) el s

\ 4y



1Y) ol do aw gl elam Y e )
S A el Lalall s pudl b il e Gl -
sl elast | does

gyl b Ny ol gl 5 e
NI (P

o b Lre Jaladly LW UL (o Mie o3 Y

S UL s el )

ol g e | BRI s Y
.@\MY\&Q\M\@JAwJJ»_Z

o) VN5 o i) sl

LSl S ool ol f
sl Bl el
G il 8 Ll ol e Jalas s s> 0
oyl 8 )l ot el )
Al e M S e i) 15

)4y



SIMPLIS &y LISREL pesls 2 4 o1
33! sl 5 9o



SIMPLIS dak LISREL geali ol gl .7
L) Aslall 3 g
1y 5l geals pr 3 ALl slall 5 g s sl ol n i

O o) g Sl il 3 ds ) el sY1 J 5Ly | S (Simplis 4

Lo 1336 ) O Sow Ll 1da 36l 3 Ay . SLI1 5T Wil z3 5!
Simplis &l Lisrel seeb ; (3 alld 51 4 -5 sl Lokl ol Y1 &y1iS

L5 Dslall 23 ga) Jlts ) .Y

el (8 JIy ) el e Joladl ol sl ol Vi (3 5 e
1Y Jlal oS all Cale slas)

SN 5 Gy o A LU Aslall 3 03 1(FF) 3, JSC2I

M‘j&‘ﬁ‘f‘}@j

\4v



Coly s uadl o talSl ol pizeld U1 235a0l )
N=YE+Pn+C LN Vsl
reld JU s
n=Y,E+C,
n,=Y, &+ B,n, + G,
Y ol rield bl 3 pas oVolre
Y=AMn+e
bl dEl g
Y, (sell)=1%m+¢
Y, =N #2n + ¢,
Y,=1%m,+¢,
Y, =\, %1, + €,
X Zualall el ol 5 s Y
X = AXE+0
X, =18+,
(es,) X, = A, &, 0,:06 3 e

VAA



Simplis il 43 Y .3
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3 - Covariance matrix JUE PTRvIvY
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Covariance matrix :
1.8834
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Self = (0.70) x est

AR



:J:atéw‘.i}\wi\;uo,@\;m%ﬂ\w\oibv
Laes v, 4 gl e Y e dsudl il esl = T¥est

Error variance eUasYI olulsy <l sUs VY .Y
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F S X
wide print (WP) -
L;slﬁj\ ielL print Residuals (RS) -
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Sample size: 250
Latent variables: sel ach est
or sel ach est
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or paths
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i1 .0Ur AD =20 0r 30 525 OU L (3 )l sy (Kags
oSaw Y diaze e Yol Jan OF Sy Y ¢AD = OFF nds O
s
AL Ll a5 gy eon ¥ O EQS el Saus
A0 (e Lol ned) Lo 558 s s T ez p 5 5
on il sllae b MPLUS sl s 0 55
The Degrees OF Freedom for this Model Are Negative.

Or: The model is not Identified.
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Or: Check your model.

The model is probably unidentified in order to achieve
identifiability, it will probably be necessary to impose additional

constraint.

U e denm VT o2 Ll J bl oda ) selas ST
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:Jl (Bollen, 1989, Marsh etal, 1988) Lgaws 5
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«BL86 (NNFINFI : Jo 4, Lall sl 50 55l dillall ol 250 Y
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Approximate fit indices) 4 &l dplall ol 450 1) Casadl
gl g dallall ol S5l a5 ((AFI
sl daie ARl &l S5 IS wd &1 ] Goffin (2007) ;LTS3
2ok e i N Ol dge A g5y Y2 doeenan

:LISREL@;Q\‘SQU@M oi.au,z,p%}i\c;j
Goodness of Fit Statistics
Degrees of Freedom = 49
Minimum Fit Function Chi-Square = 82.70 (P = 0.0019)
Normal Theory Weighted Least Squares Chi-Square = 79.85
(P =0.0035)
Estimated Non-centrality Parameter (NCP) = 30.85
90 Percent Confidence Interval for NCP = (10.24 ; 59.36)
Minimum Fit Function Value = 0.30
Population Discrepancy Function Value (FO) =0.11
90 Percent Confidence Interval for FO = (0.037 ; 0.22)
Root Mean Square Error of Approximation (RMSEA)= 0.048
90 Percent Confidence Interval for RMSEA = (0.028 ; 0.066)
P-Value for Test of Close Fit (RMSEA < 0.05) =0.55
Expected Cross-Validation Index (ECVI) = 0.50
90 Percent Confidence Interval for ECVI = (0.43 ;0.61)
ECVI for Saturated Model = 0.57
ECVI for Independence Model = 10.13
Chi-Square for Independence Model with 66 Degrees of
Freedom = 2751.47
Independence AIC = 2775.47
Model AIC =137.85
Saturated AIC = 156.00
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Independence CAIC = 2830.87
Model CAIC = 271.73
Saturated CAIC = 516.11
Normed Fit Index (NFI) = 0.97
Non-Normed Fit Index (NNFI) = 0.98
Parsimony Normed Fit Index (PNFI) = 0.72
Comparative Fit Index (CFI) = 0.99
Incremental Fit Index (IFI1) = 0.99
Relative Fit Index (RFI) = 0.96
Critical N (CN) = 249.21
Root Mean Square Residual (RMR) = 0.017
Standardized RMR =0.017
Goodness of Fit Index (GFI) = 0.95
Adjusted Goodness of Fit Index (AGFI) =0.93
Parsimony Goodness of Fit Index (PGFI) = 0.60
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MUl cals slas] o~ <y .Anderson & Gerbing (1988)J
1Y) el e VT S sl el ol 23 5]
Title: Confirmatory model for achievement
Observed variables : al —a3 s1-s3 ml-m3
Covariance Matrix from file ex.spl
Sample Size: 220
Latent Variables: ach sl mo
Relationships
al =1*ach
a2a3=ach
sl1=1%*sl
s2s3 =sl
ml=1*mo
m2m3 = mo
Lisrel output : ss sc rs mi
Path diagram
End of problem
file laxs (..Jﬁ.awu‘ul\ Lalidl el G«L:J.J\ — IR 55
&1 L ¢ol Al B> o5 SIMPLES project o5 New o5
g@&g}d\ #| =Ly LISREL b el Cf‘ﬁ‘” ;Uaol(..:
:gY! @Uﬂl

Yoy



Thefollowinglineswerereadfromfile F:\semexampleraykov.
spj:

observed variables: a-1a3 s-1s3 m-1m3
covariance matrix

56.22

75.55 31.55

44.45 28.30 23.27

84.64 22.56 32.24 24.48

78.93 57.61 20.61 29.54 22.51

73.76 49.27 53.57 15.33 27.56 22.65

141.77 54.58 54.76 67.81 31.44 46.49 33.24
117.33 98.62 47.74 52.33 55.82 25.58 40.37 32.56
106.35 84.87 96.95 59.52 53.44 54.78 27.69 40.44 30.32
sample size : 220

latent variables: ach sf mo

relationships:

al=1*ach

a2 a3=ach

s1=1*sf

s2 3 =sf

ml1=1*mo

m2 m3=mo

lisrel output: ss sc ef rs va pc mi

path diagram

end of problem

Number of Iterations = 5

Yot



GV U T 5 d kel sllast V15 Solaiadl S
LISREL Estimates (Maximum Likelihood)

LAMBDA-X
ach sf mo
al 1.00 - - - -
a2 1.27 - - - -
(0.16)
8.08
a3  0.89 - - - -
(0.12)
7.70
sl - - 1.00 - -
2 -- 092 - -
(0.07)

13.76
s3 - - 0.88 - -
(0.06)
13.54
m1l - - - - 1.00
m2 - - -- 088
(0.05)
16.79
m3 - - -- 088
(0.05)
18.39

Completely Standardized Solution

LAMBDA-X

ach sf mo

Yo



al 0.67 - - - -

a2 0.73 - - - -

a3 0.67 - - - -

sl - - 0.85 - -

s2 - - 0.81 - -

s3 - - 0.80 - -

ml - - - - 0.88
m2 - - - - 0.85
m3 - - - - 0.90
PHI

ach 1.00
sf 0.62 1.00
mo 0.67 0.79 1.00

THETA-DELTA
al a2 a3 sl S2 s3

055 046 055 027 034 036

THETA-DELTA
m1l m2 m3

0.22 0.27 0.19
Time used: 0.047 Seconds



ekl 23 505 QU gl by G onll U1 (YY) 055

S 53 ool
d A Lolall s J gl
VA DR | T [l el
J5YI sl
0.67 | 045 : - 100 | a
073 | 054 8.08 0.16 127 | 4,
0.67 | 0.5 7.70 0.12 089 | a,
gl Juldl
085 | 073 : 100 | s,
081 | 066 13.76 0.07 092 | s,
0.78 | 064 13.54 0.06 088 | s,
I Jolali
089 | 078 : : 100 | m1
086 | 073 16.79 0.05 088 | m2
089 | 081 18.39 0.05 088 | m3

W T dog @l S Bliam] dls latdl S 0f sy

AR e S50 L b
Goodness of Fit Statistics
Degrees of Freedom = 24
(Minimum Fit Function Chi-Square = 52.10 (P = 0.00076
Normal Theory Weighted Least Squares Chi-Square = 48.28
((P=0.0023
Estimated Non-centrality Parameter (NCP) = 24.28

YV



(Percent Confidence Interval for NCP = (8.23 ; 48.09 90
Minimum Fit Function Value = 0.24
Population Discrepancy Function Value (FO) =0.11
(Percent Confidence Interval for FO = (0.038 ; 0.22 90
Root Mean Square Error of Approximation (RMSEA) =
0.068
Percent Confidence Interval for RMSEA = (0.040 ; 90
(0.096
P-Value for Test of Close Fit (RMSEA < 0.05) =0.14
Expected Cross-Validation Index (ECVI) = 0.41
(Percent Confidence Interval for ECVI = (0.34 ;0.52 90
ECVI for Saturated Model = 0.41
ECVI for Independence Model = 5.46
Chi-Square for Independence Model with 36 Degrees of
Freedom = 1177.34
Independence AIC = 1195.34
Model AIC =90.28
Saturated AIC = 90.00
Independence CAIC = 1234.89
Model CAIC =182.54
Saturated CAIC = 287.71
Normed Fit Index (NFI) = 0.96
Non-Normed Fit Index (NNFI) = 0.96
Parsimony Normed Fit Index (PNFI) = 0.64
Comparative Fit Index (CFI) = 0.98
Incremental Fit Index (IFI1) = 0.98
Relative Fit Index (RFI) =0.93
Critical N (CN) = 181.68

YA



Root Mean Square Residual (RMR) = 1.99
Standardized RMR = 0.023
Goodness of Fit Index (GFI) =0.95
Adjusted Goodness of Fit Index (AGFI) =0.91
Parsimony Goodness of Fit Index (PGFI) =0.51

RMSEA = ol 5505 «(p = 0.00) Glam] &5 o2 OF iy s
«GFI = 0.95 (CFI = 0.99 (.NNFI = 0.98 NFI = 0.97 , .0.068
ilaes — kS 5l Jalall Judoddl To5 0B ade s AGFI =091
s 6 3 doaslin dilaas 5 GFI (GFINNFINFI ol 50 5 55 350
Ul el 3 5503 0.06 (8 a2ad sl o (RMSEA = 0.068 2 50
235 Ailan o oS 6l 2] 033 oy 25 el 1 Lo 25 O

ol Lo o B e 555 020 el ol S5 Lol
| 035 3 (83) My e @311 ol Uas 5(83) 83 Lo w311
PO Lt 3 s BLSL ol 1

Set the Error covariance between s3 and m3 free

I3 & %" dogd Sl IS5 <0.068 e Yo 0.00 a0 ol
L]

o skl oda 35 1 LIS SEM 5 gai (e o) £511 8 plaid|
el ] e Ll B JLss)
G TVC IS BTV [F NP JUSCRERIREN K JUEL VPP

(VIO e A3 5 (Colia)

zg__v.\\

Yq



V) 3 ISl gt sl Jaladl ool 25 5052 )
DA g 18 siall 3 ol T ol Gl sus upud
LY il

&Dhg.u9+&yw9=(q)gkj:CSN‘éwJMJg‘J;
Jolse Slols 3+ el sl (o ol pbs ST ol 3 + lax
(e 24 = Uiene
:Ea}\ab;):\fsl
21=24-45=df=P-q
A1 gl e dnie dulie ol e Sl BN dr 0 4l |0

S 5 ool Jeloell 23 50d 5 A1 QL) sas 13] cmnal
df =45-21=24 : a% Aol dWby Y)=Y-YE: a

Gl3 o s (ol B gb 3 5ol O cade 5 dF > 0 01 (&

tlac e 5,50 dmnaddl Lwlall ool (o bl B shume OB
2ol I e J gl

Al sde 5 1(FA) o35 IS 3 e S SEM 23 50 ol Y
Sl ) Uast Slyls VY + Jalge Olants 4 = 23 50l 11
ld VSl Ml ¥+ (Gl L6l ool il ¥+ dulis
A Y= Jis (08 s
df =45-24=21 4 Al ol s 13)
Al 1 e dxde dwlie Wloal Solacts BW s« (o

21=5 A1 Jbll s 0 s 5 momall

AN



df = 45-21 =24 iy Al s 13
Glre Vs et G5 (gl + olie) B3l ol 25 53 13)
.;M\&CSN\MO»
TE) EFIEYE PER7 PRt [N PRCHHN PR vl
1308 el e s YT o Q¥ izl o s el e sl
Jooa 13115 Pone Y dor 5 V€,V e oo | )l ooy
8 e s lele Galldnd) Je a5 as Gs 1530 0 (Al
OIS 313V amy S35 YV S Zadl e OLS 231 UL
V.S&i«U-Uj ¢l Ol e Olhbeal e 85 5220 UL ("KZ'JJ
LI ST padl B gias s e List-wise Joe plaseud
A Y Sl 6 o
S rall o il g ol Y falno Sl IV (g0 L o5 18121
e 35 ] ek a0 e e 55 Ly duldll
il Sl o L3,V B game jamedy tidad| e DI -
g @3 des or, A0 Jo 55 1 DL, odlas OF sl
o8 OOl aT 15 13] S5 68 allall oda s g pe Je 55
sl dsl G Ced v, 4
Ol ciid o ML di b plisenal o5 1 il 4 b
AVl @ 3555 200< Lall e a5 clgalinl
Mstde Cile Jro LISREL el d el Cile el
oro AL SN BLo| e L Y1 8 gkl (35S 51 Laladl o)
toEMal Lt (§ el ol

AR



Relationships
al=1*ach
a2ad3=ach
sl=1%*sl

s2s3 =35l
ml=1*mo
m2m3 = mo
ach2 =sl mo

mo = sl

Set the error covariance between S3 and m3 free
LisRel output: All
Path Diagram
End of problem

AN S ke 5 L s
observed variables: al-a3 s1-s3 m1-m3
covariance matrix
56.22
31.55 75.55
23.27 28.30 44.45
24.48 32.24 22.56 84.64
22.51 29.54 20.61 57.61 78.93
22.65 27.56 15.33 53.57 49.27 73.76
33.24 46.49 31.44 67.81 54.76 54.58 141.77
32.56 40.37 25.58 55.82 52.33 47.74 98.62 117.33
30.32 40.44 27.69 54.78 53.44 59.52 96.95 84.87 6.35
sample size : 220
latent variables: ach sl mo

Y\VY



relationships:

al=1*ach

a2 a3=ach

s1=1*s|

s2s3 =35l

ml=1*mo

m2 m3=mo

ach=sl mo

mo=sl

set the error between s3 and m3 free
lisrel output: ss sc ef rs va pc mi
path diagram

end of problem

S L 525 el ol Jal gl sl Sl a5 15 55 05
el Gany @313 S5 eibed) (s uS 1 Loladl ool - 2
Joloel 4913 ot 3 SI Lo SY ats Sliad Lpnamy Siinil SIS
G JSS el JUE 8 Lt G G754 sa st S5 el

ol it Al 1iSa s v, AQ L5116 plad |
LISREL Estimates (Maximum Likelihood)

LAMBDA-Y
ach mo
al 1.00 - -
a2 1.27 - -
(0.16)
8.07

Yy



a3  0.89 - -

(0.12)
7.71
ml - - 1.00
m2 - - 0.87
(0.05)
17.20
m3 - - 0.86
(0.05)
18.39
LAMBDA-X
sl
sl 1.00
S2 0.89
(0.06)
13.89
s3 0.83
(0.06)
13.46

(i,bxe YV 51) GAMMA, Beta sl s sl asl o5

BETA
ach mo
ach - - 0.22
(0.06)
3.82

ARARA
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 ye didl 5 B 8315 inen Joamdl ] Il o sgie e 5L ST
T=Y, 0 51 Z 43005 ¢ Joamaldhas +, V12 5l fe 5,06 oIl
il Ol S oday vy o) e Wy 18 ST cr, 00 e dls oy
el oda OF (o eadadl Hlsa¥1 3 4Lall s jlassYl Ml
Gl e Gluss VD) Sl odlebes 0B ciilzz b Olis 5 ulis
odn s Lslie ey Y Jeamll e Ll s I pgde ye IS
G by bl ilie) Golall Sl oMb Bl cg DU

(Z G,Lad) Sl Lo dazas G tadaddl laosY

Tl e 130 5 g 5 ey )Ll 5 3L O SWI iy
Joardl Jo Gl 31 dad il ¢ el Jo I p pgie
oS I3 Loy, Y1 Jovamdll e Sl gy o il Loy, £V
Joaml Lo Sl psgie b Lo 5 Ladlll 3G da 0L J sl
s Y ML b (3%, Lall J 1 0 Y 5 LB V) Cand)] it
* U sl VIOV 5 & Lall elas Y|
Gy 1 2a SN ol il g o) 3 gime o 5ell a3 ny 3
MO, ach Gy bl Jolas g (KSI) izt &6l ol ol s (ETA)
.ach, ach 25.17 Gl Jelee 535.70

Covariance Matrix of ETA and KSI
ach mo sl

ach 25.17
mo 35.70 112.37

sl 25.13 65.51 64.97

Y1



I as (PHD Qi) 2l o oaell el 8 sims SU3
oSl el s a8 el g Gslaa) Uls _a s S

2 il dalid) 2alSUl | Lo a3 1 ollast Y1 - 5l a5 PSS
PSI
Note: This matrix is diagonal.

ach mo
46.32 13.13
(6.84) (3.05)
6.77 4.31

Sl e &l ) elas NI 51 il i ol ded 05 - K s
b de Ggndo (PSD) Ll 5 Lkl 13 Gad e Ayl 20l
s ey oS adl ()
C,(mo) = 46.32/1.37 =041
C,(ach) = 13.13/25.17 = 0.52
BPIEP PP SOV Y WS N RY/AL I e
Dol G omas L A e

YV



:15)
S%. = explained variance + unexplained variance:S2t =

52+48 = 100%
lpize 01 61¢=0.59M030.48, =ach J a s poSI1 il 3 il
p e 3 ¢ el S o TAE S b Bl g Ol sgie Jal 4o
Al Lo e 704 b oIl
Squared Multiple Correlations for Structural Equations
ach mo

059 048

pseie) el Jandl el saadll LUV Jales oy o8
Sl e IYR e S psgied Al Joadl e ()

Reduced Form
sl

mo 1.01

YA



VYA VT el Jeaedl G ol p ggie 3T OF LY
52 S LI G ol s el e bl 56 Gl e
THETA fulall ol ol e dnsl ol elas Nl ded L \ds
THETA-EPS *
m3 m2 ml a3 a2 al

22.50 31.34 29.40 24.32 3491 31.05
(3.28) (3.95) (4.28) (3.06) (5.05) (3.88)
6.86 7.93 6.87 7.95 6.91 8.00
THETA-DELTA
s3 S2 sl

2854 27.71 19.67

(3.46) (3.53) (3.35)

8.24 784 587
OF Ll oy 1dn g (Gliam] Al sl V) oda S O iy s
J e Ll OF (6T 4 M dom pall S5 L ol 25k ods uls
Je Lylae slae] Sy S5 Cliam] Als b)) slast] olyls O
G e wlall sl e w3101 Utk e 23 I3 o ellas Y o
=56.22 15 51 (pld el & sias (31 S 4k _pizald Ll Jolas

11510 = 31.05 & (g, lall i Ukl 3 O (o (G el
31.05

S = — = 0.55 &Ll
56.22 2

Rl O G 3 (el W) @1 25ll 3wl s oLl ey g
Slet sl imddly 0, 80 A R? 5511 o el dl 4 Uokel |5 il
) olall il Ll

¥4



okl e Lok 19.67

(ol) el s = 8464 =023

R2=0.77 1 il e

Squared Multiple Correlations for Y - Variables
al a2 a3 m1l m2 m3

045 054 045 079 073 0.79
Squared Multiple Correlations for X - Variables
sl s2 s3

oo il ol sl 51 ol 23l 8 il Ll S5 iy s
s il waal R2 01 Lo 35 5 i) LS Jray foldl |G ¢ ol o]
al oo il Sl O G G ed sl oV adl gy v, 00 e ool

.(',20)',0~O.4J§Ta3j

1Y) ) o Bl e 5 50 el I el
Goodness of Fit Statistics
Degrees of Freedom = 23

(Minimum Fit Function Chi-Square = 20.55 (P = 0.61

Normal Theory Weighted Least Squares Chi-Square = 20.01

(P=0.64
Estimated Non-centrality Parameter (NCP) = 0.0
(Percent Confidence Interval for NCP = (0.0 ; 11.11 90
Minimum Fit Function Value = 0.094
Population Discrepancy Function Value (F0) = 0.0

AR



(0.051 ; Percent Confidence Interval for FO = (0.0 90
Root Mean Square Error of Approximation (RMSEA) = 0.0
(Percent Confidence Interval for RMSEA = (0.0 ; 0.047 90

P-Value for Test of Close Fit (RMSEA < 0.05) =0.96

Expected Cross-Validation Index (ECVI) = 0.31
(Percent Confidence Interval for ECVI = (0.31 ;0.36 90
ECVI for Saturated Model = 0.41
ECVI for Independence Model = 5.46
Chi-Square for Independence Model with 36 Degrees of
1177.34 = Freedom
Independence AIC = 1195.34
Model AIC = 64.01
Saturated AIC = 90.00
Independence CAIC = 1234.89
Model CAIC = 160.67
Saturated CAIC = 287.71
Normed Fit Index (NFI) = 0.98
Non-Normed Fit Index (NNFI) = 1.00
Parsimony Normed Fit Index (PNFI) = 0.63
Comparative Fit Index (CFI) = 1.00
Incremental Fit Index (IFI) = 1.00
Relative Fit Index (RFI) = 0.97
Critical N (CN) = 444.71
Root Mean Square Residual (RMR) = 1.27
Standardized RMR =0.016
Goodness of Fit Index (GFI) = 0.98
Adjusted Goodness of Fit Index (AGFI) = 0.96
Parsimony Goodness of Fit Index (PGFI) = 0.50

YY)



Lo woaissl s (Glam| Dls e (2 Lod 0T 13510 (o s
5l 4ed O 2xes (0.051,0.0) & 550> Ubs +, 1 .o RMSEA

CFI

NNFIL NFE s 538 o 25l o8 @l el s G cnd

AGFI, GFI 2allall o 55l dad @sljs ¢+, 40 e RFI 5 IFI,
2351 0B &3 dog ety tA s SRMR i il ¢, 40 o

sl
s2
s3

BVL.?Z})JJ(J:"L&YJ‘ lejw)i?d\ QLL;;CAL}:UQJ.:

:gY) gl e fitted Residual & yias ol dl ol o3
Fitted Covariance Matrix
a2 a3 ml m2 m3

31.98 75.55
22.51 28.60 44.45
35.70 4536 31.93 141.77
31.23 39.68 2793 9830 117.33
30.84 39.19 2758 97.06 84.91 106.34
25.13 31.93 2247 6551 57.31 56.59
22.31 28.35 19.95 58.17 50.8850.24
2094 26.61 18.73 5459 47.7559.42
Matrix Fitted Covariance
sl s2 s3
84.64
57.69 78.93
5414 48.07 73.66

Y'Yy



Fitted Residuals
al a2 a3 m1l m2 m3

a2 -0.43 0.00

a3 076 -0.30 0.00

ml -2.46 1.13 -0.49 0.00

m2 133 069 -235 032 0.00

m3 -0.52 1.25 011 -0.11 -0.04 0.01

sl -0.65 0.31 0.09 230 -149 -1.81

s2 0.20 1.19 0.66 -3.41 145  3.20

s3 1.71 095 -3.40 -0.01 -0.01 0.10
Fitted Residuals

sl S2 s3

sl 0.00

s2 -0.08 0.00

S3  -0.57 1.20 0.10

Byaany mdpedl |5 e diill pUl B paae Gn G A
¥, de Gl L YT lady s (@A all) dwlall LLs,YI ST Ul
Jolrs OIS G- (3 S3 1,83 3.40- (5,401 OF L= 5 (dllas dad)
BN s iy § 3501 OF oy g VALVY (g i)
o) el Gpes s S2 M1 (g bl 2l 1S5 i) O
e gzl 3 5ol OF ] nty Moa s 1320 OIS 5 <55 Al o Ja
Asall SN el

Helarms 5 OIS S &Ll 310 Lasels eali ) ael

Yyy



Summary Statistics for Fitted Residuals
Smallest Fitted Residual = 3.41-
Median Fitted Residual = 0.00
Largest Fitted Residual = 3.20

16541 p5 5 Stem leaf plot S el 1 Jasl o5
Stem and leaf Plot
- 443
- 53|2
- 85|1
- 6655431100000000000|0
1111233778|0
01223347|1
3|2
2|3

Z3dl Ol ets Lo pas eVl e ot IS L (3
o oS5 25 sl 15l sl dl e UL o aldans
s Bl ada g ¢ i 33 ST B (5 Lall Tadh 3f L) 31
Lﬂn;gdzngl\g;\};\mybmﬂjzjw\;,;g
OY g liny Bliam] Dls e J1odleda 151,87 (e 0gin
.G&JK}A}QU@\@BJ&%)J{&U@%Csw‘
byt L s O S tilall 31 Lasls sl 1 el
o Ol o S e Q plot &bl 31U st T JSCa Bl o5
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Qplot of Standardized Residuals

. X
N *
0 . X
r. XX
m *
a . *
| . *

. X*,
Q *
u .
a . . X
n . . x
t . *
. XX
| . X X
e X
S . . XX

X
X

X
Standardized Residuals
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a8 gl il 5 ol ol 230 ol ! ae o3

Modification Indices for LAMBDA-Y
ach mo

m0.22 3 - -

ach mo

m0.33 3 - -

g bl BLS| Sy G ¢ ol sllas Y Lol ol S50

Modification Indices for THETA-EPS
al a2 a3 ml m2 m3

a0.13 2 - -
a0.09  0.44 3 - -

Yya



m0.00 0.11 0.76 1 - -

mO0.11 1.86 0.00 1.65 2 - -

m0.02 0.03 1.65 0.01 0.45 3 - -

Modification Indices for THETA-DELTA-EPS

al a2 a3 ml m2 m3

s3.75 0.77 6.59 0.77 0.05 0.36 1

s4.60 0.58 8.16 0.45 0.00 0.05 2

s0.02 0.00 4.85 0.15 1.67 3 - -
Modification Indices for THETA-DELTA

sl s2 s3

sl - -

S2 0.01 - -

s3 0.18 0.09 - -

(S2 &ils Al ALV 2 ke 330 sadl OF ) el _dl 5LaT
Je &l 1 bl slast] g bl VI DL Sy s 8 saall M2
(AT lodes % Oleis) $2,m2

S5 8 AU e IS el ) Bkl

ach dxll ool JISL Jazadl sl ol o 1SI1 ol ST
Total and Indirect Effects
Total Effects of KSI on ETA
sl

YYv



6.82
mo 1.01
(0.09)

11.56
:Csla>| JIs 525 MO I poach sl e s e 5ty
Indirect Effects of KSI on ETA

sl
ach 0.23
(0.06)
3.72
Total Effects of ETA on ETA
ach mo
ach - - 0.22
(0.06)
3.82

Gevs VU Ach JISL e (s 5lall e aLL1 ST Of oS
AW 0B cels Lese v, ¥4 paach Jfsl e JSI1_SWIOT
i sa MO M= wach dfsl e SLL &

I AR b ST L

Ul e I s 3L IS5 L s

YYA



Completely Standardized Solution  :&,Lall J |

LAMBDA-Y
ach mo

al 0.67 - -
a2 0.73 - -
a3 0.67 - -
m1 - - 0.89
m2 - - 0.86
m3 - - 0.89

LAMBDA-X

sl

sl 0.88

Yvya



s3 0.78
BETA
ach mo
ach - - 0.47
GAMMA
sl
ach 0.26
mo 0.77
Correlation Matrix of ETA and KSI
ach mo sl
ach 1.00

mo 0.67 1.00
sl 0.62 0.77 1.00

PSI
ach mo
0.52 0.41
THETA-EPS
al a2 a3 ml m2 m3

0.55 0.46 0.55 0.21 0.27 0.21
THETA-DELTA
sl S2 s3



Regression Matrix ETA on KSI (Standardized)

sl
ach 0.62
mo 0.77

1Y sl s oa Blalls Bl s 2JS01 ol 51
Standardized Total and Indirect Effects
Standardized Total Effects of KSI on ETA

sl
ach 0.62
mo 0.77
Standardized Indirect Effects of KSI on ETA
sl
ach 0.36
mo - -
Standardized Total Effects of ETA on ETA
ach mo
ach -- 0.47

il J ol 5 (3 L S0 b ld s

AR



Sbju\}j‘yﬁ}-{?‘%‘)w‘ Qu)u\j‘&épy‘ﬁ%)w‘ d‘}«u—‘ L})
STl e Je o 2 gald 4l
1.00 . 0.85
ST (D) & all s J M1 ey S1—(ED) -
LAl J gt Lo slae V1 oa &Ll G e 2N
GV sl o n Ao DU U A (3 sl VL 5]
mo = 1.01SL+46.22
ach=0.26sl + 0.22 mo + 13.13
Ll I
mo =0.77 SL + 0.40
ach=0.26 SL + 0.47 mo + 0.52
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Observed variables : EdAsp OcAsp VerbAch QuantAch
FamlInc FaEd MoEd VerbAb QuantAb
Covariance Matrix
Sample Size : 200
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Latent Variables : aspire achieve home ability
Relationships
edasp = 1 * aspir
ocasp = aspire
verbach =1 * achieve
quantach = achieve
famin =1 * home
faed moed =home
verbach = 1* ability
quantach = ability
lisrel qutput = smisc
path diagram
end of problem
1 gY) A el
Educational Achievement Example Model 2
Observed variables: EdAsp OcAsp VerbAch QuantAch
FamlInc FaEd MoEd VerbAb QuantAb
Covariance matrix:
1.024
792 1.077
1.027 .919 1.844
756 .697 1.244 1.286
567 537 .876 .632 .852
445 424 677 .526 .518 .670
434 389 .635 .498 475 .545 .716
580 .564 .893 .716 .546 .422 .373 .851
491 499 .888 .646 .508 .389 .339 .629 .871
Sample size: 200

Yvy¢



Latent variables: ASPIRE ACHIEVE HOME ABILITY
Relationships:

EdAsp = 1*ASPIRE

OcAsp = ASPIRE

VerbAch = 1*ACHIEVE

QuantAch = ACHIEVE

Faminc = 1*HOME

FaEd MoEd = HOME

VerbAb = 1*ABILITY

QuantAb = ABILITY

ASPIRE = HOME ABILITY
ACHIEVE = ASPIRE HOME ABILITY
lisrel output:rs ss sc ef mi

Path diagram

End of problem

| 1Y A el ae
Number of Iterations = 10

LISREL Estimates (Maximum Likelihood)
LAMBDA-Y
ASPIRE ACHIEVE

EdAsp  1.00 --
OcAsp  0.92 - -
(0.06)
14.31
VerbAch - - 1.00
QuantAch - - 0.76
(0.04)
18.16
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LAMBDA-X
HOME ABILITY

Famlinc 1.00 - -
FaEd 1.01 - -
(0.07)
13.69
MoEd 0.96 - -
(0.08)
2.68
VerbAb - - 1.00
QuantAb  -- 0.95
(0.07)
3.98
BETA

ASPIRE ACHIEVE

ASPIRE  --  --
ACHIEVE 055  --
(0.11)
4.85
GAMMA

HOME ABILITY

ASPIRE 041 059
(0.13) (0.12)
327 507
ACHIEVE 024  0.75
(0.13)  (0.14)
190 529
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Goodness of Fit Statistics
Degrees of Freedom = 21
Minimum Fit Function Chi-Square = 57.17 (P = 0.00)
Normal Theory Weighted Least Squares Chi-Square = 58.85
(P =0.00)
Estimated Non-centrality Parameter (NCP) = 37.85
90 Percent Confidence Interval for NCP = (18.69 ; 64.65)
Minimum Fit Function Value = 0.29
Population Discrepancy Function Value (FO) =0.19
90 Percent Confidence Interval for FO = (0.094 ; 0.32)
Root Mean Square Error of Approximation (RMSEA) = 0.095
90 Percent Confidence Interval for RMSEA = (0.067 ; 0.12)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.0059
Expected Cross-Validation Index (ECVI) = 0.54
90 Percent Confidence Interval for ECVI = (0.44 ; 0.67)
ECVI for Saturated Model = 0.45
ECVI for Independence Model = 7.16
Chi-Square for Independence Model with 36 Degrees of
Freedom = 1407.10
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Independence AIC = 1425.10
Model AIC = 106.85
Saturated AIC =90.00
Independence CAIC = 1463.78
Model CAIC =210.01
Saturated CAIC = 283.42
Normed Fit Index (NFI) = 0.96
Non-Normed Fit Index (NNFI) = 0.95
Parsimony Normed Fit Index (PNFI) = 0.56
Comparative Fit Index (CFI) = 0.97
Incremental Fit Index (IFI) = 0.97
Relative Fit Index (RFI) =0.93
Critical N (CN) = 136.52
Root Mean Square Residual (RMR) = 0.047
Standardized RMR = 0.048
Goodness of Fit Index (GFI) =0.94
Adjusted Goodness of Fit Index (AGFI) = 0.87
Parsimony Goodness of Fit Index (PGFI) = 0.44
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Modification Indices and Expected Change

Modification Indices for LAMBDA-Y
ASPIRE ACHIEVE

OcAsp - - 0.11
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VerbAch 0.63 - -
QuantAch 0.63 - -

o) ST oL s Cis o %% s (3 Olaidl
Modification Indices for LAMBDA-X
HOME ABILITY

Faminc - - 35.46

FaEd - - 5.77

MoEd - - 9.83 — ? ind g Olaidl
VerbAb 0.39 - -

QuantAb  0.39 - -
Standardized Expected Change for LAMBDA-X
HOME ABILITY

Famlinc - - 0.51
FaEd - - -0.19
MoEd - - -0.24
VerbAb 0.07 - -

QuantAb -0.06 - -
5Y ¢Ability o3l sl 1) famin e jlas BLs| Sy ade s
Yo, 81 luae y’ olas ] o5

Modification Indices for THETA-EPS
EdAsp  OcAsp VerbAch QuantAch
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VerbAch  2.73 1.58 - -
QuantAch  0.38 0.00 - - - -
Modification Indices for THETA-DELTA-EPS
EdAsp  OcAsp VerbAch QuantAch
Faminc 0.21 0.47 5.00 0.72
FaEd 1.01 0.08 1.58 0.11
MoEd 0.37 0.60 0.48 0.28
VerbAb 0.46 1.18 7.67 2.33
QuantAb 4.95 0.33 6.17 1.21
Modification Indices for THETA-DELTA
Famlinc FaEd MoEd VerbAb QuantAb
Famlnc - -
FaEd 7.89 - -
MoEd 10.50 40.18 - -
VerbAb 2.22 0.00 1.02 - -
QuantAb 1.14  0.02 1.16 - - - -
Maximum Modification Index is 40.18 for Element (3, 2) of
THETA-DELTA
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Relationships:

EdAsp = 1*ASPIRE

OcAsp = ASPIRE

VerbAch = 1*ACHIEVE

QuantAch = ACHIEVE

Faminc = 1*HOME

FaEd MoEd = HOME

VerbAb = 1*ABILITY

QuantAb = ABILITY

ASPIRE = HOME ABILITY
ACHIEVE = ASPIRE HOME ABILITY
Let the error co variances of FaEd and MoEd correlate

1Y) sl e o I 0l
Number of Iterations = 9
LISREL Estimates (Maximum Likelihood)
LAMBDA-Y

ASPIRE ACHIEVE

EdAsp 1.00 - -
OcAsp  0.92 - -
(0.06)
14.34
VerbAch - - 1.00
QuantAch - - 0.75
(0.04)
18.13
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LAMBDA-X
HOME ABILITY

Faminc 1.00 - -
FaEd 0.78 --
(0.06)
12.18
MoEd  0.72 - -
(0.07)
10.37
VerbAb -- 1.00
QuantAb - - 0.95
(0.07)
14.10
BETA

ASPIRE ACHIEVE
ASPIRE  --  --
ACHIEVE 053  --

(0.12)
4.56

GAMMA

HOME ABILITY
ASPIRE 051  0.45

(0.15)  (0.15)
329 296
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ACHIEVE 030  0.69
(0.16)  (0.16)

187 427
PHI
HOME  ABILITY
HOME  0.66
(0.09)
7.32

ABILITY 0.54 0.66
(0.07)  (0.09)
7.64 7.51
PSI
Note: This matrix is diagonal.
ASPIRE ACHIEVE

0.32 0.23
(0.06)  (0.06)
5.61 3.97

Squared Multiple Correlations for Structural Equations
ASPIRE ACHIEVE
0.63 0.86

Squared Multiple Correlations for Reduced Form
ASPIRE ACHIEVE
0.63 0.81
THETA-EPS
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EdAsp  OcAsp VerbAch QuantAch

016  0.35 0.19 0.35
(0.04)  (0.05) (0.05)  (0.04)
388  7.36 381 795

Squared Multiple Correlations for Y - Variables

EdAsp OcAsp VerbAch QuantAch

0.84 0.67 0.90 0.73
THETA-DELTA

Famlinc FaEd MoEd VerbAb QuantAb

Famlinc 0.19
(0.04)
4,74
FaEd - - 0.27
(0.03)
7.66
MoEd 0.17 0.37
(0.03) (0.04)
5.28 8.50

Squared Multiple Correlations for X - Variables
Famlinc FaEd MoEd VerbAb QuantAb
0.78 0.60 0.48 0.78 0.69
Goodness of Fit Statistics
Degrees of Freedom = 20
Minimum Fit Function Chi-Square =19.17 (P = 0.51)
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Normal Theory Weighted Least Squares Chi-Square = 18.60
(P =0.55)

Estimated Non-centrality Parameter (NCP) = 0.0

90 Percent Confidence Interval for NCP = (0.0 ; 12.67)
Minimum Fit Function Value = 0.096

Population Discrepancy Function Value (FO) = 0.0

90 Percent Confidence Interval for FO = (0.0 ; 0.064)

Root Mean Square Error of Approximation (RMSEA) = 0.0
90 Percent Confidence Interval for RMSEA = (0.0 ; 0.056)
P-Value for Test of Close Fit (RMSEA < 0.05) =0.91
Expected Cross-Validation Index (ECVI) = 0.35

90 Percent Confidence Interval for ECVI = (0.35 ;0.42)
ECVI for Saturated Model = 0.45

ECVI for Independence Model = 7.16

Chi-Square for Independence Model with 36 Degrees of
Freedom = 1407.10

Independence AIC = 1425.10

Model AIC = 68.60

Saturated AIC = 90.00

Independence CAIC = 1463.78

Model CAIC =176.05

Saturated CAIC = 283.42

Normed Fit Index (NFI) = 0.99

Non-Normed Fit Index (NNFI) = 1.00

Parsimony Normed Fit Index (PNFI) = 0.55

Comparative Fit Index (CFI) = 1.00

Incremental Fit Index (IFI) = 1.00

Relative Fit Index (RFI) =0.98
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Critical N (CN) = 391.00

Root Mean Square Residual (RMR) = 0.015
Standardized RMR = 0.015

Goodness of Fit Index (GFI) =0.98

Adjusted Goodness of Fit Index (AGFI) = .95
Parsimony Goodness of Fit Index (PGFI) = .44

2 - -
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NFI(0.06 =RMSEA 5 Gsluam| &lls s Jookal o) 2 dny 3 50210

ol 55l &Uis;1.00 = IF 51.00 = CFI 5 1.00 =NNFI (0.99=
.SRMR =0.015 50.95 = AGFI 50.98 = GFI L}/

1Y) sl e sl a5 Lall ol ST L
Standardized Solution
LAMBDA-Y
ASPIRE ACHIEVE

EdAsp  0.93 - -
OcAsp  0.85 - -
VerbAch -- 1.28
QuantAch --  0.97
LAMBDA-X

HOME ABILITY

Faminc 0.73 - -

FaEd 0.73 - -
MoEd 0.70 - -
VerbAb - - 0.81
QuantAb -- 077
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BETA
ASPIRE ACHIEVE

ASPIRE - - --
ACHIEVE  0.40 - -
GAMMA

HOME ABILITY
ASPIRE 032 052
ACHIEVE 0.14 0.48
PSI
Note: This matrix is diagonal.
ASPIRE ACHIEVE
0.39 0.14
LAMBDA-X
HOME ABILITY

Famlinc 0.79 - -
FaEd 0.90 - -
MoEd 0.83 - -
VerbAb - - 0.88
QuantAb - - 0.83
BETA

ASPIRE ACHIEVE

ASPIRE - - - -
ACHIEVE  0.40 - -
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GAMMA
HOME ABILITY
ASPIRE 032 0.52
ACHIEVE 0.14 0.48
PSI
Note: This matrix is diagonal.
ASPIRE ACHIEVE
039 0.14
Total and Indirect Effects
Total Effects of KSI on ETA
HOME ABILITY
ASPIRE 0.41 0.59
(0.13) (0.12)
3.27 5.07
ACHIEVE 047 1.07
(0.14) (0.14)
3.25 7.67
Indirect Effects of KSI on ETA
HOME ABILITY
ASPIRE - - - -
ACHIEVE 0.22 0.32
(0.09) (0.08)
2.60 3.90
Standardized Total and Indirect Effects
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Standardized Total Effects of KSI on ETA
HOME ABILITY

ASPIRE 0.32 0.52

ACHIEVE 0.27 0.68

Standardized Indirect Effects of KSI on ETA

HOME ABILITY
ASPIRE - - - -
ACHIEVE 0.13 0.21
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Chapter six presents the LISREL program commands
and how to implement these commands on an example of the
structural equation model.

Chapter seven reviews the methods of estimating the
structural equation model and the axioms of each method.
As well as some other issues such as: Model estimate, its
interpretations, irrational solutions and diagnosis, direct and
indirect effects and residual analysis.

Chapter eight includes the issue of evaluation or
estimation of the model conformity, and presents the indicators
of conformity such as: (¥2) and absolute and increasing
indicators, the cut limits for each indicator and the factors
affecting the indicators of good conformity in addition to the
most important recommendations to evaluate the model.

The ninth and last chapter deals with the model
modification issue, justifications and risks of model
modification strategies, as well as entries to the structural
equation model, such as the one-step entry, the two-step entry
and the four-step entry besides providing applied examples
of how to implement both the two-step entry and the one-
step entry.



The second chapter includes the correlation and the factors
affecting it, the Pearson correlation coefficient, its calculation
and how it is implemented in the SPSS program, the case of
the negative matrix determinant and the issue collinearity.

The third chapter discusses the first stages of constructing
the structural equation modeling, which is the allocation or
designation of the model. It includes the components of the
structural equation and the issues related to this stage. Such
issues are: The number of suitable indicators to represent the
underlying variable (the concept), the forms of indicators,
the issue of alternative models and the importance of its
formulation and the causality problem.

The fourth chapter sheds light on the identification of the
structural equation model, its concept, how it is evaluated,
degrees of freedom and the factors leading to the emergence

of the identification issue, diagnosis and treatment.

Chapter five deals with the issues of surveying, preparing
and refinement of data, the sample size issues, the nature
of data and moderation, missing data, the linear correlation
problem, and other axioms that must be taken into account
upon the implementation of the structural equation modeling
strategy.



Abstract

In its first part, the book addresses the foundations and
principles of the structural equation modeling as being a
statistical method widely used in studies and researches in all
disciplines. The structural equation modeling is considered as
an entrance to research design and data analysis.

The structural equation modeling presents an advanced
analytical strategy in the psychological, behavioral and social
sciences. It contributes to the verification of the credibility of
the psychological, social and educational theories. Moreover,
it contributes to the verification of the causal models between
the variables of the phenomenon in a more comprehensive
way, which fits the nature of the psychological, social and
behavioral phenomena.

This book aims to assist researchers to comprehend the
foundations, applications and issues of the structural equation
modeling and how to implement it using the LISREL program.
This work serves as a guide for researchers in the Arab
environment for the optimal use of the structural equation
modeling strategy.

The book is divided into nine chapters.

The first chapter discusses the concept of structural equation
modeling, its objectives, its analysis strategies, the
multiple forms of the structural modeling and the historical
development of this method.
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