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Abstract 

 

SEM have two part that is structural model and measurement model. Composite 

structural model and measurement model testing enable to test the measurement 

error as part indivisible of SEM. Based on that condition, SEM can be used and 

developed to know about a correlation measurement influence in exogen variable 

and endogen variable, and correlation measurement influence between exogen 

variable toward structural coefficient. The research use 7 secunder data. 

Correlation with modification indices information represents the decrease in 

chi-square and change value of CMINDF and RMSEA to be better whereas at 

structural coefficient and p-value have not significant change such as at data 1 get 

structural coefficient and p-value are 0,313 and 0,002, and after correlation error 

that value be 0,316 and 0,001. The conclusion is that the influence of the 

correlation measurement error in exogen variable, in endogen variable and 

between exogen variable not change structural the coefficient significantly. 
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1 Introduction 
 

SEM (Structural Equation Modeling) is one of multivariate analysis which can 

analyze relations between variables in a complex way. SEM consists of two parts, 

which are structural model and measurement model. Structural model is the 

relation 
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between latent variables (Bollen, 1989) while measurement model is te relation 

(loading value) between indicators and variables to investigate the 

unidimensionality to explain a latent variable (Ferdinand, 2002). Combining the 

structural and measurement model tests enables researchers to test measurement 

error as an inseparable part of SEM 

Gujarati (1995) shows that the use of latent variables in SEM produces 

measurement errors which influence parameter estimation. This measurement 

error issue is solved by SEM using equations in measurement model. 

Modification indices information in SEM will show which error will be correlated. 

Modification indices can be conceptualized as chi-square statistic so that by 

correlating the errors, the model will be better. Correlating measurement errors 

based on modification indices will improve the model, and it can also be used and 

developed to discover the influence of correlation between measurement errors in 

exogenous and endogenous variables, and the influence of measurement error 

correlation between exogenous variables on structural coefficient. Based on the 

background above, the formulations of the problem in this study are (1) Does 

correlation between measurement errors in exogenous variables influence 

structural coefficient? (2) Does correlation between measurement errors between 

exogenous variables influence structural coefficient? (3) Does correlation between 

measurement errors in endogenous variables influence structural coefficient? 

 

2 Materials and Methods  

 
   Structural Equation Modeling (SEM) is a group of statistic techniques which 

enables a series of relatively complex relations simultaneously. The complex 

relations can be built between one or more independent variables with one or 

more dependent variables. Each independent and dependent variables can create 

factor (variable built from several indicators) (Ferdinand, 2000). The notations 

used in SEM are shown in the following figure: 

 

 
         Figure 1 Model SEM 
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SEM is an integrated approach between three analyses, i.e.: factor analysis, 

path analysis, and structural modal analysis. 

 

2.1. Confirmatory factor analysis  

 

Factor analysis is one of analyses of interdependence between variables. The 

general purpose of factor analysis is to reduce variables. So, information in the 

original variables can be explained by reduced variables which are in smaller 

number. (Hair, et.al., 2006).  

In confirmatory factor analysis, the researcher has made or constructed a 

hypothesis based on the concept/theory and the structural factors. For example in 

the following figure,  is latent variable. This variable is made of three 

indicators , , and . So, too,    and . 

 

 

 
 

 

Figure 2 Example Confirmatory Factor Analysis 

 

 

Factors in Figure 2 each have specific indicators. The problem is whether the 

indicators are measurement of the factors. This should be confirmed further by 

checking the validity and reliability. 

 

2.2. Path Analysis 

 

Path analysis was developed to study effects of exogenous variables on 

endogenous variables directly and indirectly. Sample of simple path diagram: 
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Figure 3 Example Path Analysis 

 

In path analysis there are several relations between variables, i.e. direct 

influence, indirect influence, total influence, spurious influence and unanalyzed 

influence. Direct influence is the influence of exogenous variables on endogenous 

variables directly without going through other variables. It’s illustrated with one 

way arrows from a variable to another. Indirect influence is the influence of 

exogenous variables on endogenous variable through other variables. Indirect 

influence can be calculated from the result of multiplication of direct influence 

one and direct influence two, which is direct influence from X1 to X2 multiplied 

by direct influence from X2 to Y (PX1X2* PX2Y). Total influence is the sum of 

direct and indirect influences (PX1Y + (PX1X2* PX2Y)). Unanalyzed influence 

is influence that occur due to correlation between exogenous variables (rX1X2). 

Spurious influence in the influence from two intercorrelated endogenous 

variables. 

 

2.3. Modification Indices 

 

Modification Indices (MI) is conceptualized as a chi-square statistic with 

degree of freedom=1 (Joreskog & Sorbom, 1989). Every MI is conservative 

estimation of how much chi-square value will decrease if parameters are included. 

One of the main purposes of using MI is producing a better fit model. 

Modification can be done if chi-square decreased by at least 3,84, because 3,84 is 

the critical chi-square value with degree of freedom=1.  

MI informs chi-square decrease if parameters which used to be fixed parameters 

turn into free parameters (predictable parameters), therefore the largest MI 

informs which parameters should be made free to maximally increase fit model.  

This study correlated errors based on MI information, because MI can show 

which relations will be significant influence on fit model if inserted into the model. 

Moreover, modification is usually performed in two conditions as follows 

(Ghozali and Fuad, 2005): Increasing fit model in a research model which already 
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has good fit because there’s still a lot of opportunities to improve fit model, 

Modification performed to improved fit model which used to be very poor. MI is 

the difference of covariant matrices from samples and covariant matrices from 

models (Ghozali and Fuad, 2005). 

 

2.4. Data Analysis  

 

 Data in this study involved 7 secondary data. Stages in this study were (1) 

SEM Analysis (Structural Equation Modeling) on data with the following steps: a. 

Making path diagram of causality relation, b. Evaluating overall model by 

CMINDF criteria and Root Mean Square Error of Approximation (RMSEA), c. 

Estimating model parameters using maximum likelihood method, d. Evaluating 

measurement model, e. Evaluating structural model, Estimating model parameters 

using maximum likelihood. (2) Correlating measurement error based on MI 

information which shows which errors would be correlated to get structural 

coefficient and p value with and without correlation. 

 

Table 1. Data Source 

 

 

Data Title Author Year Variable 

1 Relationship Analysis of 

Budget Participation and 

Managerial Performance 

Against Organizational 

Structure 

Imam Ghozali 2004 X1= Participation Budget  

X2= Organization Structure 

Y= Managerial Performance 

2 Regarding the Determinants 

of budgetary slack test 

Porter, Stede, Milani  2005 X1= BusinessUnit Strategy 

X2= Participation Budget  

Y1=  Budget Emphasis 

Y2=  Budgetary Slack 

3 Effect of Service Quality 

Satisfaction yahoo site 

visitors 

Sodana Devica  

(UB Faculty of 

Economics thesis) 

2008 X1= Technical Quality 

X2= Functional Quality 

Y=Visitoers Satisfaction                   

Yahoo 

4 Effect of Brand Image on 

Consumers Purchase 

Decision Processor Intel 

Nyoto Wiyono 

(UB Faculty of 

Economics thesis) 

2008 X1=  Image Makers 

X2=  User Image 

X3=  Product Image 

Y =  Purchasing Decisions   

5 Influence of Brand 

Community For Reference 

Group Member Purchase 

Decisions MFCM 

Satria Bagus 

Priambada 

(UB Faculty of 

Economics thesis) 

2009 X1= Normative Influence  

X2=Informational Influence 

Y= Keputusan Pembelian Pada 

Anggota Komunitas  

6 Intensification and 

extensification strategy 

effectiveness Increased 

Revenue In East Kalimantan 

Provincial 

Djumar Soewito 

(Dissertation UB 

Faculty of Economics) 

 

2007 X1= Intensification Strategy 

Effectiveness 

X2= Effectiveness Strategy 

Extensification 

Y=Increasing Local Revenue 

7 Effect of Product 

Advertising Message Media 

TV On Mie Sedap Against 

Brand Equity 

Dhewi Marlia 

(UB Faculty of 

Economics thesis) 

2008 X1= Message Contents 

X2= Message Structure 

X3= Message Formate 

X4= Message Source 

Y= Purchase Decision 
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3 Result and Discussion 

 
 Path diagram of the study in data 1 is presented in the following Figure: 

  

 

 

 

Figure 4. Data Path Diagram 1 

  

The analysis results show that the value of CMINDF is 1,891 and the value of 

RMSEA is 0,073, which is in category good fit. It means the produced model was 

supported with existing empirical data. 

 

Table 2. Structural Model with and without Error Correlation Based on 

Modification Indices in Data 1 

 

Independent 

Variables  

Dependent 

Variable  

Without Correlation 
Error Correlation Between 

Exogenous Variables 

Estimate 

Value 
p-Value 

Estimate 

Value 
p-Value 

Participation 

Budget 

Managerial 

Performance 
0,313 0,002 0,316 0,001 

Organizational 

Structure 

Managerial 

Performance 
-0,040 0,663 -0,045 0,617 

 

 

In the structural model in the Table above, there is p value less than 5%, in the 

relation between budgetary participation and managerial performance, meaning 

there was significant relation between managerial performance and budgetary 

participation.  

 

Budget 
Participation 

Structure 
Organization 

Managerial  
Performance 

X1 d1 
1 

1 X2 d2 
1 X3 d3 
1 

X6 d6 
1 

1 
X5 d5 

1 
X4 d4 

1 

Y1 e1 1 
1 

Y2 e2 
1 

z1 
1 
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Table 3. Measurement Model with and without Error Correlation Based on        

Modification Indices in Data 1 

Variable Indicator 

No Correlation 

Error Correlation 

Between Exogenous 

Variables 

Nilai 

Duga 
Nilai-p Nilai Duga Nilai-p 

Budgetary 

Participation 

X1 
0,883 

0,000 
0,885 

0,000 

 X2 0,743 0,000 0,741 0,000 

 X3 0,651 0,000 0,650 0,000 

Organizational 

structure 

X4 0,867 0,000 0,871 0,000 

 X5 0,903 0,000 0,902 0,000 

 X6 0,848 0,000 0,849 0,000 

Managerial 

performance 

Y1 
0,824 

0,000 
0,844 

0,000 

 Y2 0,661 0,005 0,646 0,005 

 

In measurement model all indicators were significant at 5% level. Indicators with 

the largest influence on budgetary participation, organizational structure and 

managerial performance, respectively, were indicators X1, X5 and Y1. So, it could 

be concluded that structural coefficient as well as measurement coefficient with 

and without error correlation didn’t experience any significant change. Test of 

structural coefficient values with and without measurement error correlation was 

presented in the following Table: 

 

Table 4. Value-p Data 1 Up To Data7 

 

 Correlation errors in 

the exogenous 

variables 

Error correlation 

between exogenous 

variables 

Correlation error 

in the endogenous 

variables 

Data 1 - 0,832 - 

Data 2 0,912 0,940 0,641 

Data 3 0,543 0,655 - 

Data 4 0,647 - - 

Data 5 - 0,817 - 

Data 6 0,721 - 0,595 

Data 7 - 0,787 - 

 

The Table above shows that with the produced p-values, with and without 

measurement error correlation yield the same result, so it was concluded that 

correlating measurement errors in exogenous variables, between exogenous 

variables and in endogenous variables based on modification indices information 

decreased CMINDF and RMSEA, producing better models. 
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4 Conclusion 
 

Based on the results, it was concluded that: 1) The influence of correlation 

between measurement errors in exogenous variables didn’t cause significant 

change on structural coefficient 2) In structural coefficient, the influence of 

measurement error correlation between exogenous variables didn’t cause 

significant change. 3) The influence of correlation between measurement errors in 

endogenous variables didn’t cause significant change in structural coefficient. 

Based on the results of this study, measurement error correlation in exogenous 

variables, between exogenous variables, and in endogenous variables could be 

done because CMINDF and RMSEA became smaller, so the models became 

better. 
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