
Multi Proximity: Jurnal Statistika Universitas Jambi 
Vol. 2 No. 2 - Desember 2023 
 
E-ISSN:  2830-554X https://online-journal.unja.ac.id/multiproximity 
 

83 
https://doi.org/10.22437/multiproximity.v2i2.31022 

Relation Visualization of Environmental Quality Index with Environmental Resource 
Indicators Using Multiple Indicators Multiple Causes Model 

 

Bunga Mardhotillah1*, Zurweni2, Edi Elisa3, Khairul Alim1 

 

1Department of Mathematics, Universitas Jambi, Jambi, Indonesia  
2Department of Chemistry Education, Universitas Jambi, Jambi, Indonesia 

3Universitas Pendidikan Ganesha, Bali, Indonesia 
 

* Corresponding author e-mail: bunga.mardhotillah@gmail.com   
 

 

Abstract 

This research aims to visualize the model of environmental resource factors on the constituent 
factors of the environmental quality index using the multiple indicators multiple causes 
(MIMIC) method, using secondary data sourced from IKLH 2020. The predictor variables in 
this study include air quality, water quality, land cover quality, and environmental quality. 
Some of the indicators in this research are Conservation Forest Area, Limited Production Forest 
Area, Fixed Production Forest Area, Protection Forest Area, Coral Reefs, and Mangroves. Data 
Analysis using MIMIC Model generated by JASP Software, showing a very significant 
baseline and model factor. Some predictor coefficients have low standard error (close to zero), 
as well as significant indicators coefficients, except coral reefs, with a p-value of 0.736. The 
form model is worth using, since the RMSEA is worth 0.188. With a P-Value of 0.005. A high 
R-Squared is given by two indicators, namely Limited Production Forest Area, and Fixed 
Production Forest Area, respectively valued at 0.968 and 0.790. 
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Introduction 

Multiple Indicators Multiple Causes Model known as one of flexible model in statistics. 
MIMIC models are useful in that they can be used for continuous, categorical, or mixes of 
continuous and categorical outcomes. Throughout this manuscript we provide examples and 
equations for dichotomous outcomes only. Because MIMIC models are estimated in a SEM 
framework model fit indices (RMSEA, SRMR, Hoelter’s Critical, GFI, MFI, ECVI) are 
available for these models. However, many models fit statistics are only valid for model with 
continuous outcomes [1]. Montoya and Joen note that though conceptualizing uniform and 
non-uniform DIF MIMIC models within a mediation and moderation framework can be very 
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useful, we caution against using this framework to make causal inferences without thoroughly 
investigating the assumptions needed to do so [2].  

The MIMIC model is the most popular method used to detect DIF in recent studies, such as 
research conducted by Finch [3], Shih & Wang [4], Finch & French [5], and Cheng, Shao & 
Lathrop [6]. In Statistical Procedure, The Multiple Indicators Multiple Causes (MIMIC) model 
has several criteria namely, Model fitting indices indicate the good establishments of the 
MIMIC model of sustainable development indicators, where χ2/df is less than 1, the RMSEA 
is less than 0.05, and the values of the goodness of fit index (GFI), the comparative fit index 
(CFI), and the Tucker–Lewis index (TLI) were greater than 0.9. (Dehghani, et al, 2023).  

 

The MIMIC Model Formulation [8]: 

 

 

 
 

 
 

Method 

This research aims to visualize the model of environmental resource factors on the constituent 
factors of the environmental quality index using the multiple indicators multiple causes 
(MIMIC) method, using secondary data sourced from Indeks Kualitas Lingkungan Hidup 
(IKLH) at 2020. This Research focused to explore IKLH of Provinces in four Islands in 
Indonesia (Java Island, Sumatra Island, Borneo Island, and Sulawesi Island). The predictor 
variables in this study include air quality, water quality, land cover quality, and environmental 
quality. Some of the indicators in this research are Conservation Forest Area, Limited 
Production Forest Area, Fixed Production Forest Area, Protection Forest Area, Coral Reefs, 
and Mangroves. Data Analysis using MIMIC Model generated by JASP Software: 

Y =~ lambda1*Conservation_Forest + lambda2*Limited_Production_Forest + 
lambda3*Fixed_Production_Forest + lambda4*Protection_Forest + 
lambda5*Coral_Reefs + lambda6*Mangrove 

Y ~ beta1*Air_Quality + beta2*Water_Quality + beta3*Land_Cover_Quality + 
beta4*Environmental_Quality 
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Result 

This research analysis given in Table 1 – Table 7 and also Figure 1. Data Analysis using 
MIMIC Model generated by JASP Software, showing a very significant baseline and model 
factor. Some predictor coefficients have low standard error (close to zero), as well as significant 
indicators coefficients, except coral reefs, with a p-value of 0.736. The form model is worth 
using, since the RMSEA is worth 0.188. With a P-Value of 0.005. A high R-Squared is given 
by two indicators, namely Limited Production Forest Area, and Fixed Production Forest Area, 
respectively valued at 0.968 and 0.790. 

Table 1. Chi Square Test 

 

 

Table 2. Predictors Coefficients 

 

Table 3. Indicators Coeeficients 

 

Table 4. Fit Indices 
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Table 5. Information Criteria 

 

Table 6. RMSEA and Other Fit Measures 

 

Table 7. R - Squared 

 

 

Figure 1. Visualize of MIMIC Model 
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Conclusion 

Based on path diagram of MIMIC model, so we can get the model of Environmental Quality 
Index with Environmental Resource Indicators Using Multiple Indicators Multiple Causes as: 

 
Y =~ 107.253*Conservation_Forest + 973.494*Limited_Production_Forest + 
846.072*Fixed_Production_Forest + 517.210*Protection_Forest + 
5.165*Coral_Reefs + 27.926*Mangrove 

Y ~ 0.070*Air_Quality + 0.138*Water_Quality + 0.180*Land_Cover_Quality – 
0.362*Environmental_Quality 
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