
 

 

 

Path analysis with latent variables: performance and 
satisfaction 

 

Bagozzi (1980c) formulated a structural equation model to study the relationship between performance and 

satisfaction in an industrial sales force. His model was designed specifically to answer such questions as: 

“Is the link between performance and job satisfaction myth or reality? Does performance influence 

satisfaction, or does satisfaction influence performance?” (Bagozzi, 1980, p.65). The model we consider 

here is a modification of Bagozzi’s model. The modified model is based on a re-analysis of Bagozzi’s data 

by Jöreskog & Sörbom (1982), see also Jöreskog & Sörbom (1989, pp. 151-156). 

The observed variables are: 

• Performance measure (PERFORMM) 

• Job satisfaction measure 1 (JBSATIS1) 

• Job satisfactions measure 2 (JBSATIS2) 

• Achievement motivation measure 1 (ACHMOT1) 

• Achievement motivation measure 2 (ACHMOT2) 

• Task-specific self-esteem measure 1 (T-S S-E1) 

• Task-specific self-esteem measure 2 (T-S S-E2) 

• Verbal intelligence measure (VERBINTM) 

The latent variables are: 

• Performance (Perform) 

• Job satisfaction (JobSatis) 

• Achievement motivation (Achmot) 

• Task-specific self-esteem (T-s s-e) 

• Verbal intelligence (Verbint) 

Detailed information about the observed variables are given in Bagozzi’s article. The table below gives the 

means, standard deviations, and product-moment correlations of the observed variables based on a sample 

of N = 122. 



 
Table 1: Means, standard deviations and correlations for the observed variables in 

Bagozzi’s model 

PERFORMM 1.000        

JBSATIS1 0.418 1.000       

JBSATIS2 0.394 0.627 1.000      

ACHMOT1 0.129 0.202 0.266 1.000     

ACHMOT2 0.189 0.284 0.208 0.365 1.000    

T-S S-E1 0.544 0.281 0.324 0.201 0.161 1.000   

T-S S-E2 0.507 0.225 0.314 0.172 0.174 0.546 1.000  

VERBINTM -0.357 -0.156 -0.038 -0.199 -0.277 -0.294 -0.174 1.000 

Means 720.86 15.54 18.46 14.90 14.35 19.57 24.16 21.36 

Std. Dev.  2.09 3.43 2.81 1.95 2.06 2.16 2.06 3.65 

 

As there is only one indicator of the latent variables Verbint and Perform, we cannot estimate the 

measurement error in the corresponding observed indicator VERBINTM and PERFORMM. The 

measurement error variables in these variables are not identified parameters. The easiest way to deal with 

this problem is to assume simply that VERBINTM equals Verbint and that PERFORMM equals Perform, 

which is equivalent to saying that the error variances of VERBINTM and PERFORMM are zero. The input 

file EX7A.SPL in the Simplis Examples folder is as follows: 

Modified Model for Performance and Satisfaction 
References: 
Bagozzi, R.P. Perfomance and satisfaction in an industrial sales force: An 
examination of their antecedents and simultaneity. Journal of Marketing,  
1980, 44, 65-77. 
Joreskog, K.G. and Sorbom, D. Recent developments in structural equation 
modeling. Journal of Marketing Research, 1982, 19, 404-416. 
Observed Variables: PERFORMM JBSATIS1 JBSATIS2 ACHMOT1 ACHMOT2  
                    'T-S S-E1' 'T-S S-E2' VERBINTM 
Correlation Matrix from File EX7.DAT 
Standard Deviations from File EX7.DAT 
Sample Size = 122 
Latent Variables: Perform Jobsatis Achmot 'T-s s-e' Verbint 
Relationships: 
   PERFORMM = 1*Perform 
   JBSATIS1 = 1*Jobsatis 
   JBSATIS2 = Jobsatis 
   ACHMOT1  = 1*Achmot 



   ACHMOT2  = Achmot 
   'T-S S-E1' = 1*'T-s s-e' 
   'T-S S-E2' = 'T-s s-e' 
   VERBINTM = 1*Verbint 
   Perform = 'T-s s-e' 
   Jobsatis = Perform Achmot Verbint 
Set the error variance of PERFORMM to 0 
Set the error variance of VERBINTM to 0 
End of Problem 
 
The first line is a title line. The next six lines define the observed and latent variables and read the data and 

the sample size. The first eight lines of relationships define the measurement equation for each of the 

observed variables. The 1* are fixed coefficients which define the unit of measurement in the latent 

variables. The next two lines define the two structural relationships. The last two lines specify that the error 

variance of PERFORMM and VERBINTM should be zero.  

The data file EX7.DAT contains both the correlation matrix and the standard deviations, as follows: 

 

1.000 
 .418 1.000 
 .394  .627 1.000 
 .129  .202  .266 1.000 
 .189  .284  .208  .365 1.000 
 .544  .281  .324  .201  .161 1.000  
 .507  .225  .314  .172  .174  .546 1.000 
-.357 -.156 -.038 -.199 -.277 -.294 -.174 1.000 
2.09 3.43 2.81 1.95 2.06 2.16 2.06 3.65 
 
 

The model fits the data well: Chi-square with 15 degrees of freedom is 14.191.  

                          Goodness-of-Fit Statistics 
 
 Degrees of Freedom for (C1)-(C2)                      15 
 Maximum Likelihood Ratio Chi-Square (C1)              14.191 (P = 0.5111) 

 

 However, one might argue that the verbal intelligence test VERBINTM is a fallible measure and it is 

therefore unreasonable to assume that its error variance is zero. Instead, we assume that the reliability of 

VERBINTM is 0.85. It is argued that an arbitrary value of 0.85 is a better assumption than an equally 

arbitrary value of 1.0. The assumed value of the reliability will affect parameter estimates as well as 

standard errors. A reliability of 0.85 for VERBINTM is equivalent to an error variance OF 0.15 times the 

variance of VERBINTM. Thus, we assume that the error variance of VERBINTM is 
20.15 3.65 1.998 = . 

In the input file, this is specified as (see file EX7B.SPL):  

Set the Error Variance of VERBINTM to 1.998 

 



The two structural equations are estimated as: 

  Perform = 0.923*T-s s-e, Errorvar.= 2.039 , R² = 0.533 
 Standerr  (0.144)                   (0.395)             
 Z-values   6.422                     5.168              
 P-values   0.000                     0.000   
  
 Jobsatis = 0.594*Perform + 1.228*Achmot + 0.213*Verbint, Errorvar.= 3.865 , R² = 
0.478 
 Standerr  (0.140)         (0.475)        (0.106)                   (1.217)             
 Z-values   4.257           2.583          2.008                     3.177              
 P-values   0.000           0.010          0.045                     0.001   

 

Our analysis confirms Bagozzi’s results with one modification. Although Bagozzi’s original model 

included the hypothesis that verbal intelligence should have a positive effect on Performance, he found that 

this effect was negative and not significant. In our analysis, verbal intelligence has a slightly significant 

positive effect on satisfaction. The difference in the results is due to our inclusion of 15 percent 

measurement error in the verbal intelligence measure. The effect of this measurement error in general can 

be seen in the table below, where we compare the results obtained with and without measurement error in 

VERBINTM. The effects of measurement error in VERBINTM are rather small. 

Table: Parameter estimates with and without measurement error in VERBINTM 

Parameter Without measurement error With measurement error 

T-s s-e -> Perform 0.92 (0.14) 0.92 (0.14) 

Perform -> Jobsatis 0.58 (0.15) 0.59 (0.14) 

Achmot -> Jobsatis 1.18 (0.46) 1.23 (0.48) 

Verbint -> Jobsatis 0.18 (0.10) 0.21 (0.11) 

 


