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[Abstract] The purpose of this article was to introduce the basic concepts, calculation methods, two examples related to the
complex structural equation model analysis and how to implement calculations using SAS. Basic concepts included free parameters
and fixed parameters, direct effects and indirect effects, basic composition of the model and model modification. The computational
methods involved the model identification, the model estimation and the model evaluation. The data in the two examples were
"primary school teachers’ job satisfaction data" and "relationship of sense of alienation and socioeconomic status among 932 subjects".
With the help of SAS software, the structural equation model analysis was conducted on the data in the two examples, and an
explanation was given to the SAS output results.
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F1 UAMNEEZ ERIHEXER
Table 1~ Correlation matrix between 11 observational variables
| Y, Y, Y, Y, X, X, X, X, X, X, X,
Y, 1. 000
Y, 0.938 1. 000
Y, 0.810 0. 805 1.000
Y, 0.788 0. 786 0.970 1. 000
X, 0.157 0.196 -0. 139 -0. 160 1.000
X, 0.223 0. 261 -0. 102 -0. 095 0.778 1. 000
X, 0. 288 0.322 -0. 114 -0. 121 0.765 0. 834 1. 000
X, 0.223 0. 240 -0. 169 -0. 183 0.575 0. 635 0. 854 1.000
X, 0.213 0.252 -0. 125 -0. 128 0. 544 0.579 0.812 0.768 1. 000
X, 0. 492 0. 497 0.539 0.572 0. 340 0.416 0.282 0.051 0. 066 1. 000
X 0. 430 0.434 0.533 0. 561 0. 359 0.395 0. 287 0.071 0.075 0. 864 1. 000

-

TE Y HUBRIEZE N 1790, Y, BUBRIERE N 1.621, Y, BUBRIEZE N 2.203, Y, IARIEZE N 2.513, X BUBRIEZE N 1.167 , X, KIBRIEZE N 1.400, X, BIARIEZE N
1.950, X, HOFRIEDE Ty 1173, X, HbRifE 2 1,319, X RUBRIEZE N 1,192, X, AUARIEZE Jy 1.638
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Table 2 Covariance matrix between six observational variables

WH X Yier X Yo edu eco
X 11.834

Yo 6.947  9.364

Xion 6.819  5.091 12.532

Yiom 4.783  5.028  7.495  9.986

edu  -3.839 -3.889 -3.841 -3.625 9.610

eco  —2.190 -1.883 -2.175 -1.878 3.552 4.503

TE 2 X g FLY g, 73 AR ER 1967 45 X0 B 1 TR LA TE 185 X, FH
Yy 23R 197 1AE S 7 (9 TEA(ELIE A TE J1 85 edu Fil eco 23 IMRER
HBE KTV RS LT TR bR

4
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Path diagram of the structural equation model for job satisfaction of primary school teachers
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data al(type=corr) ;

_type_='corr’;

input _name_ § Y1-Y4 X1-X7;
if _n_=1 then _type_="std’;

else _type_="corr’;

cards;
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1.
1.

std  1.78997 1.62142 2.20341
16748 1.40000 1.95013 1.17303
19248 1. 63829

Y11.00000. .........

Y20.93788 1.00000. . . . ... ..

Y3 0. 81084 0. 80473 1. 00000 . . . .

Y4 0.78810 0. 78585
00000. . ... ..

X1 0.15744 0.19599 -0.13878
00000. . . . ..

X2 0.22307 0.26079 -0.10244

. 77762 1.00000. . . . .

X3 0.28820 0.32227 -0.11380

. 76513 0. 83364 1. 00000 . . .

X4 0.22289 0.23975 -0.16946

. 57540 0. 63511 0. 85375 1. 00000 . . .

X5 0.21255 0.25194 -0.12486

X6 0.49192 0.49651 0.53891

1..00000 .

X7 0.42967 0.43443 0.53271

2. 512966
1.31947

-0. 09522

-0. 12060

-0. 18285

-0. 12817

. 54400 0. 57924 0. 81224 0. 76820 1. 00000 . .

0.57197

. 34047 0.41570 0.28166 0.05076 0.06610

0. 56085

0.35866 0.39545 0.28702 0.07077 0.07494
0. 86404 1. 00000

run;

proc calis cov nobs=100 res;

lineqs X1=f1+el,

X2=a2 f1+e2,

X3=a3 fl+a4 2+e3,

X4=2+e4,

X5=ab f2+e5,

X6=f3+e6,

X7=a8 f3+e7,

Y 1= f4+e8,

Y2=al0 f4+e9,

Y3=1{5+el0,

Y4=al2 f5+ell,

f4=b1 f1+b2 £2+b3 {5+d1,

£5=b4 {1+b5 {3+b6 4+d2;

std el—ell d1 d2 f1 f2 f3=16%*var;

cov f1 2=cf112, f1 3=cf1{3, {2 {3=cf2(3, d1 d2=
cdld2;

run;
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Figure 2 Path diagram of the structural equation model for sense of alienation
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Table 3 Standardization effects in linear equation

AR pAEE 2 B M O RRiER ! Pr>lil
X, h 0.707 - - -
X, h a, 0.847 0.022  39.196 <0.001
X, i a, 0.452 0.090 5.028 <0.001
X, A a, 0.552 0.084 6.599 <0.001
X, A 0.707 - - -
X A ag 0.827 0.025 33.094 <0.001
X /i 0.707 - - -
X, /s ag 0.891 0.015 58.677 <0.001
Y, /i 0.932 0.010 90.218 <0.001
Y, A a, 0.920 0.012  74.872 <0.001
Y, /s 0.955 0.007 141.700 <0.001
Y, /s a, 0.965 0.005 183.700 <0.001
/i N2 b, 0.131 0.089 1.472 0. 141
/i / b, 0.219 0.088 2.485 0.013
/i /s b, 0.660 0.051 12.987 <0.001
Js fi b, -0.450 0.064 -7.004 <0.001
/s f by 0.554 0.074 7.489 <0.001
/5 /s by 0.442 0.062 7.093 <0.001

R4 METEFENRELER
Table 4 Normalized results of the variance of exogenous variables

EER A B S HC A i dRER t Pr>lil
W e, var 0.500 - - -

e, var 0.282 0.037 7.711 <0.001

e, var 0. 159 0.020 8.067 <0.001

e, var 0. 500 - - -

ey var 0.316  0.041 7.652 <0.001

e var 0. 500 - - -

e, var 0.205 0.027 7.584 <0.001

e var 0. 131 0.019 6.807 <0.001

e, var 0.153 0.023 6.787 <0.001

e var 0.088 0.013 6.868 <0.001

e var 0.069 0.010 6.848 <0.001
sl d, var  0.151  0.026 5.915 <0.001

d, var 0.097 0.015 6.261 <0.001
5814 /, var  1.000 - - -

) var 1. 000 - - -

f var 1. 000 - - -

x5 METEFHHTEMNRELER

Table 5 Normalized results of covariance in exogenous variables

Varl Va2 % B A i+ bRiER t Pr>ll
/i f, o f 0.666 0.085 7.859  <0.001
/i £ o fs 0.404  0.105  3.851 0. 001
jA £ offs 0.058 0.120  0.483 0. 629
d, d, cd,d, 0.142  0.037 3.891  <0.001

3.2.2 Sl 2@E R
BT EE ) SASFEEIn R

data a2 (type=cov) ;

_type_="cov’;
input _name_ $ x1967 y1967 x1971 y1971 edu eco;

datalines;

X1967 11. 834
Y1967 6.9479.364 . . . .

X1971 6.8195.091 12.532. . .
Y1971 4.7835.028 7.4959.986 . .

edu —3. 839 -3. 889 -3. 841 -3.6259. 610

eco —2. 190 -1. 883 -2. 175 —1. 878 3. 552 4. 503

’

run;

proc calis cov nobs=932 res toteff;

lineqs X1967= f1+el,
Y1967=a2 f1+e2,

X1971=2+€3,

Y1971=a4 f2+e4,

edu=f3+e5,
eco=ab {3+e6,
f1=b1 f3+d1,
2=b2 f1+b3 3+d2;

std el—e6 d1 d2 f3=9%*var;

cov el e3=cele3,e2 ed=celed;

(SAS it 45 28 L2 figp e VAR AL D5 R v, s o [ 1
ARG R AR 6.

®o6 LMFEPIIRELIN

Table 6  Standardization effects in linear equation

AR WNAER 2 B A 3 FRiER t Pr>lil
Xioe7 i - 0.799 0.008  94.986 <0.001
Y06 h a, 0.762 0.012  61.246 <0.001
X /f - 0. 819 0.007 110.700 <0.001
Yion /f a, 0.776 0.012  66.414 <0.001
edu /i - 0.707 - - -
eco /i a, 0.513 0.027  19.164 <0.001

A 5 b, -0. 659 0.025 -26.239 <0.001
A A b, 0.522 0. 055 9.437 <0.001
/s /i b, -0.252 0.062  -4.042 <0.001

1% 6 FI, Z544 U7 R v 8 2805 0 Z [i]
25 PR G AT U A o A B A 254 5
PR R REA RS o A A 40 7 25 O AR AL 45 R 1Y
FEAHE LR 7. A AEAS R A B 5 22 PR EAL 25 Y
fhTHE W 8, H 2 8 AT 1, X (R A8 Bt 4% F A IR 7
ZEIAGTHE A GEit 2 5 50, AT LA IX P e
A A Z PR ARSI . TR 6.K7 R8I
SR, AT RLVG S 8T R A R T R, i
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Table 7 Normalized results of the variance of exogenous variables

LKA L w2 B it bR t Pr>lil

BR2E e var  0.362  0.013  26.934 <0.001
e, var  0.419  0.019 22.122 <0.001
e, var  0.330 0.012 27.208 <0.001
e, var  0.397 0.018 21.901 <0.001
e var 0. 500 - - -
e, var  0.737 0.027 26.818 <0.001

3 d, var  0.567 0.033 17.187 <0.001
d var  0.492  0.027 18.241 <0.001

[E3 /. var  1.000 - - -
RS METERMHTENRELER

Table 8 Normalized results of covariance in exogenous variables

Varl Va2 % % i i AR t Pr>ltl
e, e, cee, 0.097 0.017 5.608  <0.001
e, e, ce,e, 0. 098 0.018 5.476  <0.001

E giﬁ-‘fl \fz\f; Xﬁﬂ?ﬁ /Xﬂ:i me\ Y1%7\X1971 N
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4 Wit HiIhgE
4.1 itig
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PRAEA T L BER 5 Q)P A A2 H 3R KA Al (B
HOMZERA GRS, B /N5 B
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