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Analysis of Adolescents’ Well-being Using Structural Equation
Models
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In general, the structural equation modeling uses the maximum
likelihood method assuming multivariate normality. This study have
investigated methods for the structural equation models of adolescents’

well-being, when the normality assumption is violated, such as asymptotic
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distribution free method, analyses using Satorra-Bentler scaled statistic
or Bollen-Stine bootstrap method. Observed samples and their random
selections have been analysed in terms of goodness of fit indices of
structural equation modeling. Based on these indices, we have recommended
what method is the most suitable among several methods developed
for non-normally distributed data as well as the maximum likelihood
method.

Key words: structural equation model, asymptotic distribution free(ADF)
method, Satorra-Bentler scaled test statistics, Bollen-Stine

bootstrap, non-normality
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HftH FIO|MZ EAZ GFI  AGFI  SRMR RMSEA  NFI AIC

ML 104.396 " 0.971 0948 0.036 0.053 0.961 162.396
ADF 85.533"" 0963 0935 0.050 0.045 0.874 143.553
S-B scaled 91.725"" 0971 0948  0.037 0.048 0.961 149.725

B-S Bootstrap 104.396 0.971 0.948 0.036 0.053 0.961 162.396

* p<0.05, ** p<0.01, **+ p<0.001

<E 4> HAY ohaZo| MAEEo| st FELHA 2ol FRAL FHY

= ML ADF S-B scaled B-S bootstrap
B SE 3 S.E 3 SE 3 SE
AFE A R4 1 1 1 1
A= —714 1.218™" 0.109 1.1907 0.095 1.218" 0.108 1.218" 0.108
R s R 1 1 1 1
A—44 0.644" 0.046 0.703" 0.048 0.644 0.052 0.644 0.052
AL R e 0.351" 0.046 0.342"" 0.047 0.3517 0.050 0.351"" 0.050
TFEALE A 2)A] 1 1 1 1
AL A 27 0.819°7" 0.049 0.874"" 0.045 0.819" 0.048 0.819" 0.048
WAR—ALS]) A 27 0.988™" 0.059 1.053"" 0.056 0.988"" 0.060 0.988"" 0.060
M7 hdth—erd gt 1 1 1 1

* * * *

A4 ohdzk—<hd7zt 1.0407 0.053 1.103° 0.051 1.040° 0.054 1.040° 0.054
AFEA ehdz—ohdzt 1.072°° 0.057 1.112"7 0.054 1.072° 0.056 1.072° 0.056

A8 A A A]«—7124 0.199”7 0.021 0.195° 0.018 0.199° 0.021 0.199° 0.021
ohgd 7714 0.168" 0.062 0.130° 0.056 0.168° 0.063 0.168" 0.063
ohd 734 0.052 0.030 0.0817 0.028 0.052 0.031 0.052 0.031

* *

ohdzk—As)4 2% 0.3297° 0.078 0.2237 0.077 0.3297" 0.085 0.329°" 0.085

* p <0.05, ** p<0.01, *++ p<0.001
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prs 7|.o|;1|_3_ XSt &
HH:H [ /| d o
=l 37 =z J12te” GFI  AGFI SRMR RMSEA NFI AIC
100 49.580 4/10 0.919 0.856 0.059 0.055 0.898 107.580
ML 200 63.766 8/10 0.941 0.896 0.050 0.062 0.922 125.193
300 67.508 10/10 0.961 0.930 0.042 0.052 0.947 125.508
100 63.627 7/10 0.946 0.903 0.103 0.081 0.865 121.627
ADF 200 60.988 9/10 0.946 0.903 0.077 0.056 0.870 118.988
300 66.163 9/10 0.916 0.913 0.062 0.050 0.879 124.163
100 50.938 5/10 0.912 0.844 0.064 0.055 0.875 108.938
igled 200 53.736 6/10 0.949 0.909 0.048 0.044 0.932 111.736
300 58.763 7/10 0.962 0.931 0.040 0.043 0.947 116.763
100 49.580 1/10 0.919 0.856 0.059 0.055 0.898 107.580
E_S 200 63.766 5/10 0.945 0.901 0.049 0.059 0.928 121.766
ootstrap
300 67.508 8/10 0.961 0.930 0.042 0.052 0.947 125.508
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