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Abstract

The aims of this study were 1) to develop a model and simulate data under different statistical conditions, 2) to confirm
model fit between developed models with the empirical data, and 3) to compare the factors influencing the efficiency
of parameter estimation. The method, of this study was experimental research. The steps were as follows: 1) data
generated by using the Monte Carlo method for analyzing the structural equation model 2) analyzing the structural
equation model and confirming model fit with indices for all 36 models 3) comparing the factors influencing the efficiency
of parameter estimation. The factors consisted of sample size, parameter estimation methods, and Level of
Multicollinearity. The results showed that 1) the simulation conformed to the conditions 2) model fit indices showed
that using Maximum likelihood (ML) and weighted least square (WLS) estimation methods, the model was consistent
with the empirical data at all levels of sample size and found that the chi-square statistic tended to increase when

the sample size was larger; and 3) In a comparison of factors affecting the efficiency of parameter estimation from
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the relative bias index (RB) and Monte Carlo standard error (MCSE), there was an interaction between the sample

size and the parameter estimation method that affecting the efficiency to parameter estimation at a significance level

of 0.05. Multiple comparison to explore the mean differences between pairs of groups shows that at the 200 sample

size, the ML vs. Generalized least square (GLS) and ML vs. WLS estimation methods showed a statistically significant

difference in both RB and MCSE indices. Therefore for sample sizes 400 and 1000 sample, parameter estimates

were no different.

Keywords: Parameter Estimation, Structural Equation Model, Sample Size, Parameter Estimation, Multicollinearity
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Figure 1 Structural equation model for this research
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Figure 2 shows the Comparative fit index (CFl) each level of Multicollinearity (MC)
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Figure 3 shows Root mean square error of Approximation (RMSEA) each level of Multicollinearity (MC)
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Figure 4 shows an example diagram of 1 of 36 structural equation model analysis results (MC)
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Table 1 Descriptive statistics of Relative Bias and Monte Carlo Standard Error

Level of mulicolinearity Estimation Relative bias (RB) Monte Carlo standard error (MCSE)
method n=200 n=400 n=1,000 n=200 n=400 n=1,000

ML 0.1095 0.1032 0.1004 0.1124 0.1064 0.0893

No Multicollinearity GLS 0.0942 0.0518 0.0797 0.0909 0.0631 0.0721
WLS 0.0947 0.0864 0.1027 0.1033 0.0977 0.0966

ML 0.1289 0.1033 0.0913 0.1284 0.1105 0.0819

Multicollinearity = 0.8 GLS 0.1076 0.0744 0.0786 0.1012 0.0779 0.0714
WLS 0.0943 0.0598 0.1034 0.0891 0.0636 0.0937

ML 0.1215 0.1132 0.0815 0.1153 0.1206 0.0759

Multicollinearity = 0.9 GLS 0.1032 0.0720 0.0903 0.1013 0.0753 0.0780
WLS 0.0941 0.1129 0.0725 0.0892 0.1240 0.0655

ML 0.1330 0.1005 0.0729 0.1254 0.1029 0.0698

Multicollinearity = 0.95 GLS 0.1016 0.0832 0.0985 0.0997 0.0837 0.0846
WLS 0.0866 0.1243 0.0983 0.0875 0.1328 0.0902

Table 2  Comparison of effect size of factors influencing the efficiency of parameter estimation

The efficiency of the structural equation model estimation

Effects
Relative bias (RB) Monte Carlo standard error (MCSE)
Model 0.580** 0.635**
Sample size 0.295** 0.415**
Parameter estimation 0.300** 0.341**
Multicollinearity Level 0.030 0.017
Sample size* Parameter estimation 0.349* 0.341*
Sample size* Multicollinearity Level 0.158 0.145
Parameter estimation* Multicollinearity Level 0.079 0.095
Sample size* Parameter estimation* Multicollinearity Level 0.0196 0.0179

RNYLAA: * p-value < 0.05, ** p-value < 0.01

Table 3  Multiple Comparison or post hoc test to explore the mean differences between pairs of groups of Relative
bias (RB) and Monte Carlo standard error (MCSE)

Parameter estimation Mean Difference (I-J)
Sample size
Level (I) Level (J) Relative bias (RB) Monte Carlo standard error (MCSE)

GLS .0215** .0221**
ML Kk *%

n =200 WLS .0308 .0281
GLS WLS .0093 .0060

ML GLS .0347 .0351

n = 400 WLS .0092 .0056

GLS WLS -.0255 -.0295
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Table 3  Multiple Comparison or post hoc test to explore the mean differences between pairs of groups of Relative
bias (RB) and Monte Carlo standard error (MCSE) (cont.)
Parameter estimation Mean Difference (I-J)
Sample size
Level (1) Level (J) Relative bias (RB) Monte Carlo standard error (MCSE)
WL GLS -.0002 .0027
n = 1,000 wLS -.0077 -.0072
GLS WLS -.0074 -.0100

RNYLAG: * p-value < 0.05, ** p-value < 0.01
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