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The Effect of Model Size and Sample size on the Fit
Indices in structural Equation Modeling:
Simulation Study

Rehab Saleh Al-Saikhan
Ph. researcher in Measurement and Evaluation
Qassim University, KSA

Abstract
This study investigated the effect of the most important factors of
the experimental design in structural equation modelling. These factors
include model size as the number of observed variables per factor (p/f),
the sample size and their interactions on general fit indices: ¥?, the
absolute fit indices: GFI, RMSEA, SRMR, and the incremental fit
indices: CFIl, NFI.

Through a simulation, various conditions of different confirmatory
factorial models were created by manipulating the number of latent
factors:1-3-5, the number of observed variables; 3-5-10-15, and through
different conditions of sample sizes: 200-400-600-800-1000. Using
continuous data under normal distribution, these models were estimated
using the Maximum Likelihood Estimation Method (ML). The results
showed that there are main significant effects of the model size (p/f),
the sample size and their interaction on all the fit indices. The GFlI,
SRMR, and the NFI were the most effected indices by these factors
while RMSEA is the least affected and its value became better as the
model size increased. The study recommended to be aware of the of
model's characteristics when dealing with fit indices.

Keywords: model size, sample size, structural equation modeling
(SEM), fit indices, model fit.
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1000 800 600 400 200 }

4 ¢ ¢ ¢ ¢ ¢ 4 ¢ ¢ e | M

0.013 | 0.009 | 0.015 | 0.011 0.017 | 0.012 | 0.020 | 0.015 | 0.029 | 0.020 1

0.008 | 0.006 | 0.009 | 0.007 | 0.009 | 0.007 | 0.013 | 0.011 0.018 | 0.016 2

0.006 | 0.005 | 0.007 | 0.006 | 0.008 | 0.007 [ 0.010 | 0.008 | 0.014 | 0.015 3

0.008 | 0.007 | 0.009 | 0.007 | 0.011 0.009 | 0.014 | 0.010 | 0.019 | 0.016 4

0.006 | 0.005 | 0.007 | 0.006 | 0.008 | 0.007 | 0.010 | 0.009 | 0.015 | 0.014 5

0.004 | 0.004 | 0.005 | 0.005 | 0.006 | 0.006 | 0.007 | 0.008 | 0.011 0.016 6

0.004 | 0.004 | 0.004 | 0.005 | 0.005 | 0.006 | 0.006 | 0.010 | 0.007 | 0.021 7

0.006 | 0.005 | 0.007 | 0.006 | 0.008 | 0.007 | 0.010 | 0.009 | 0.015 | 0.014 8

0.005 | 0.004 | 0.005 | 0.005 | 0.006 | 0.006 | 0.008 | 0.009 | 0.011 0.015 9

0.003 | 0.004 | 0.004 | 0.005 0.005 | 0.007 | 0.005 | 0.011 0.005 | 0.023 10

0.003 | 0.005 | 0.003 | 0.006 | 0.003 | 0.009 | 0.003 | 0.014 | 0.003 | 0.029 11

0.007 | 0.005 | 0.008 | 0.006 | 0.009 | 0.007 | 0.011 | 0.010 | 0.016 | 0.018 =

Eret) o8 e (bl CLAYN o L) Lol g e 1
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SRMR
1000 800 600 400 200 =
35!
4 ¢ ¢ ¢ ¢ ¢ & ¢ & 3

0.004 | 0.012 | 0.004 | 0.013 | 0.015 | 0.02 | 0.006 | 0.019 | 0.009 | 0.026 1
0.002 | 0.017 | 0.002 | 0.019 | 0.021 | 0.02 | 0.003 | 0.027 | 0.005 | 0.038 2
0.001 | 0.018 | 0.002 | 0.020 | 0.024 | 0.02 | 0.002 | 0.029 | 0.003 | 0.041 3
0.003 | 0.019 | 0.003 | 0.022 | 0.025 | 0.02 | 0.005 | 0.030 | 0.007 | 0.044 4
0.002 | 0.023 | 0.002 | 0.025 | 0.029 | 0.03 | 0.003 | 0.036 | 0.005 | 0.051 5
0.001 | 0.025 | 0.001 | 0.028 | 0.032 | 0.03 | 0.002 | 0.039 | 0.003 | 0.056 6
0.001 | 0.026 | 0.001 | 0.029 | 0.033 | 0.03 | 0.002 | 0.040 | 0.002 | 0.057 7
0.002 | 0.022 | 0.002 | 0.024 | 0.028 | 0.03 | 0.003 | 0.035 | 0.004 | 0.049 8
0.001 | 0.025 | 0.001 | 0.027 | 0.032 | 0.03 | 0.002 | 0.039 | 0.003 | 0.055 9
0.001 | 0.026 | 0.001 | 0.029 | 0.034 | 0.03 | 0.001 | 0.042 | 0.002 | 0.059 10
0.001 | 0.027 | 0.001 | 0.030 | 0.035 | 0.03 | 0.001 | 0.042 | 0.001 | 0.060 11
0.005 | 0.022 | 0.005 | 0.024 | 0.028 | 0.03 | 0.008 | 0.034 | 0.011 | 0.049 =

AL e Bl @ il Olgine o Joladl by el oda (3 Bg ) AV e Sy
U e ol ¢ LS (5x11) Two Ways Analysis of Variance o1£¥1 s
. Partial Eta. Square S Ll o plbsial Jis e
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e Gl Vs e el (CFL NINF sl aabl o), 250 03 ol wgze 5oy

I e 2358 ST 3 Slagll sds o3 Ol 3 R a2y (lavaan) aes slecV) ¢ ai (g3l

oda i (3 Ayleall ULVl Al o b5 05 Lasie (9-8) Jgid) gy il g5
A S (1000) caly 1SS ades da a3l

) Ay by Bl b by Akl 3ol CFI a5l o) dyylalt 12915 Sllaw gl (8) Jour

CFI
1000 800 600 400 200
d ¢ d ¢ d ¢ 4 ¢ d ¢
0.003 | 0.998 | 0.004 | 0.998 | 0.005 | 0.997 | 0.007 | 0.996 | 0.015 | 0.992
0.002 | 0998 | 0.003 | 0.998 | 0.003 | 0.998 | 0.007 | 0.995 | 0.013 | 0.991
0.002 | 0.999 | 0.003 | 0.998 | 0.004 | 0.997 | 0.005 | 0.996 | 0.012 | 0.990
0.005 | 0.997 | 0.006 | 0.997 | 0.008 | 0.995 | 0.012 | 0.993 | 0.024 | 0.984
0.004 | 0998 | 0.004 | 0997 | 0.006 | 0.996 | 0.009 | 0.994 | 0.019 | 0.985
0.003 | 0.998 | 0.004 | 0997 | 0.005 | 0.996 | 0.008 | 0.993 | 0.019 | 0.978
0.003 | 0.998 | 0.004 | 0.997 | 0.005 | 0.995 | 0.008 | 0.990 | 0.019 | 0.961
0.005 | 0.997 | 0.006 | 0.996 | 0.008 | 0.995 | 0.012 | 0.992 | 0.025 | 0.981
0.004 | 0997 | 0.004 | 0997 | 0.006 | 0.995 | 0.010 | 0.991 0.022 | 0.977
0.003 | 0.997 | 0.004 | 0.996 | 0.006 | 0.993 | 0.010 | 0.986 | 0.021 | 0.946
0.003 | 0.996 | 0.004 | 0.994 | 0.006 | 0.989 | 0.009 | 0.974 | 0.019 | 0.895
0.003 | 0.997 | 0.004 | 0.997 | 0.006 | 0.995 | 0.011 | 0.991 | 0.034 | 0.971

Eret) o8 e (bl CLAYN o gled) Lol g et
) by il et Wby Adkodl Z3leall NFI piglt o) djlal) 81,2919 Sllaw gl (9) Jgur
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NFI "L
1000 800 600 400 200 ’1
¢ : ¢ : ¢ : ¢ : ¢ c | ™
0.004 0.993 0.005 0.992 0.007 0.989 0.010 0.984 0.021 0.968 1
0.004 0.984 0.005 0.981 0.006 0.975 0.010 0.961 0.020 0.926 2
0.003 0.977 0.004 0.972 0.006 0.962 0.009 0.945 0.018 0.892 3
0.007 0.976 0.008 0.970 0.012 0.961 0.017 0.942 0.031 0.891 4
0.006 0.965 0.007 0.956 0.009 0.942 0.013 0.917 0.025 0.845 5
0.004 0.944 0.005 0.930 0.007 0.909 0.011 0.869 0.020 0.764 6
0.004 0.925 0.005 0.907 0.007 0.880 0.010 0.828 0.019 0.697 7
0.007 0.955 0.009 0.945 0.011 0.928 0.016 0.896 0.030 0.816 8
0.006 0.939 0.007 0.926 0.009 0.903 0.013 0.860 0.023 0.753 9
0.004 0.907 0.005 0.886 0.007 0.852 0.011 0.792 0.019 0.646 10
0.004 0.878 0.005 0.851 0.007 0.809 0.010 0.734 0.017 0.561 11
0.034 0.949 0.042 0.938 0.053 0919 0.074 0.884 0.122 0.796 [3)
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NFI -CFL o5l z3gedl X il gm0 208! gaonail] oY) S5 caldl JolE (10) Jgutr

a4y b Sy :

e ol I i R et
iloal) Slay L el Slay L
0.348 | *2937.193 | 0.308 10 3.082 Al _
0.481 | *12721.261 | 1.335 4 5.339 sl )
0.498 | *1362.657 | 0.143 40 5719 | z5pudix il o
0.951 | *264796.648 | 41.806 4 167.223 Rl _
0.963 | *143309.270 | 22.626 | 10 [ 226.255 | 3, pr Z
0.858 | *8321.049 | 1.314 40 52.549 | zosedix i omm

0.01 4% E ot i \,;LJ;" I3 e gt o 3,40 **0.05 4y (& i S La\.a:-\ JIs el oy &}d\*
((10) Jgar o s
o Olage o (0.01) AYs srs ks aslian] Vs 013 G oy thal) nd o)l 511
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ot S e 015 (23gedl o VY s NFL -CFL i), sgll 0 250 |57
A e 0.963 10481 =17 Lasbiis e gl e s o daitn Lagide £35ad)
(0.0T) 85 (syrmn i aslan] BV I3 Bg dorgs 1z3gadl ooy diall e (o Jolid) 156 —
T g el om0 Jolial) oy NFL-CFL ro sl o a5 6708 llogze oy
0.498 = N2 4l Ll wm e il o sl o Tt ol 1 ) o 015,
ceA e ol odb 0.858
gl Josdl ¢ () ) el
el gt Al gl
Lie ;ST ol 1S rdsadl w236 e 058 Lo 3] ppeall 331 5o ol L )t 30 0187
il ode (3 e @ 3l Ob Bl 0dis 5 Sy . GFI- SRMR-NFI o sl

Bl e 130 j2is 3 el U Y1 gay e ddy AWl Bl B a5 0k ated
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.(Guadagnoli & Velicer. 1988)
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(Andrson & Gerbing. 1991; Curran et al.. 1996; Kline. 2005; Raykov
&Widaman. 1995).
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