
Conducting Survey Data Analysis using JMP Fit Model Platform’s Mixed Model 

Personality (Fit Mixed) 

In order to improve employee satisfaction, we need to know which factors influence it. We 
examined the relationship between employee satisfaction and the following factors: 
relationship with managers, relationship with co-workers, organizational culture and job fit. 
This was accomplished using the JMP Fit Model platform’s Mixed Model (Fit Mixed) personality, 
which fits multilevel models. The Fit Mixed personality was added to JMP Pro 11 and is also 
available in JMP Pro 12. Multilevel models can be viewed having a regression model for each 
level to model nesting of data. Organizations are hierarchical, so organizational survey analysis 
should take into account this structure. Ignoring the nesting of data may result in an ill-fitting 
model which can lead to misinterpretation of the results. This presentation will interactively 
walk through the analysis of an organizational survey using the JMP Pro Fit Mixed 
personality.          
 

Why we should consider multilevel models? 

Figure 1 shows the relationship between employee satisfaction and relationship with their 
manager.  Each line represents a different division.  As you can see, each division may have a 
different intercept and a different slope.  A multiple regression would assume that all divisions 
have the same intercept and the same slope. 



 

 

Selecting the Model 

 

We will build models starting with the unconditional model (Model 1a) and gradually moving 
towards more complex models to determine the most parsimonious model.   

Model 1a – no predictors, fixed intercepts 

The first model is the simplest model.  Model 1a, is an unconditional model with no predictors 
and fixed intercept. We will compare the fit statistics of this model and compare it to the 
random intercept models to determine whether or not we should allow the intercepts to vary. 
 

JMP Step by Step Instructions 

ANALYZE / FIT MODEL 
- Personality = MIXED MODEL 
- Select SATISF from Columns list, click on Y to add as outcome. 
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Results 

 

Let us compare this model to one with department level random intercepts. 

Model 1b – no predictors, level 2 random intercepts 

 
The second model, Model 1b, is an unconditional model which allows the intercepts to vary 

across departments. We will use the results to calculate the intraclass correlation coefficient 



(ICC) to determine the amount of variation in employee satisfaction that exists between 

departments. 
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Results 

 



 

Let us compare the fit statistics for Models 1a and 1b to see which one is a better fitting model.  

All of the fit statistics for Model 1b is lower than those for Model 1a.  This tells us that adding 

the department level random intercepts gives us a better fitting model.   

How much variance in employee satisfaction is attributable to employees and departments?  To 

calculate the intraclass correlation coefficient (ICC) for the department level, we will use the 

following formula: 
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Based on the formulas above, we determine that 5.1% of the variation in employee satisfaction 

exists between departments and 94.9% exists between employees. 

 

Model 1c – no predictors, level 2 and 3 random intercepts 

Model 1c is an unconditional model with random intercepts for level-2 (DEPT) and level-3 (DIV). 

JMP Step by Step Instructions 

ANALYZE / FIT MODEL 
- Personality = MIXED MODEL 
- Select SATISF from Columns list, click on Y to add as outcome. 
- Random Effects Tab 

o Select DEPT from Columns list, click ADD, select DEPT 
o Select DIV from Columns list, click NEST 
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Results 

 

Model 1c allows both department and division level intercept to vary.  Compared to Model 1b, 

the -2RLL and -2LL are similar and the AICc and BIC for Model 1b are slightly smaller than for 

Model 1c.   
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Calculating the ICCs, we find that 4.5% of the variation in employee satisfaction exists between 

departments, 0.7% exists between divisions, and 94.8% exists between employees. 

Given the closeness of the fit statistics and the small variation between divisions, we will keep 

the more parsimonious model, Model 1b, with random intercepts for department level only. 

 

Model 2b – Model 1b + level-1 fixed effects 

 
Model 2b contains employee level predictors (MGR, COWORKERS, ORGCULTURE, and JOBFIT) 
and allows the intercepts to vary across departments. 
 

JMP Step by Step Instructions 

ANALYZE / FIT MODEL 
- Personality = MIXED MODEL 
- Select SATISF from Columns list, click on Y to add as outcome. 
- Fixed Effects Tab 

o Select MGR COWORKERS ORGCULTURE JOBFIT, click ADD 
- Random Effects Tab 

o Select DEPT from Columns list, click ADD, select DEPT 
o Select DIV from Columns list, click NEST 

 
 



JMP Model Dialog 

 
 

Results 

Model 2b adds employee level predictors: relationship with manager, relationship with 

coworkers, organizational culture, and job fit.  Comparing fits statistics with Model 1b, the 

current model is a better fitting model. 

The results show that all predictors except relationship with coworkers are positively related to 

employee satisfaction.  Relationship with coworkers is negatively related to employee 

satisfaction. 



 

 

 
 

Model 3b – Model 2b + level 3 random intercepts and slopes 

 
Model 3b contains employee level predictors (MGR, COWORKERS, ORGCULTURE, and JOBFIT) 
and allows the intercepts and slopes to vary across departments. 
 

JMP Step by Step Instructions 

ANALYZE / FIT MODEL 
- Personality = MIXED MODEL 
- Select SATISF from Columns list, click on Y to add as outcome. 
- Fixed Effects Tab 

o Select MGR COWORKERS ORGCULTURE JOBFIT, click ADD 
- Random Effects Tab 

o Select MGR COWORKERS ORGCULTURE JOBFIT, click ADD 
o Select DEPT from Columns list, click NEST RANDOM COEFFICIENTS 
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Results 

 

Comparing the fit statistics with Model 2b, we find the random intercepts and random slopes 

model to be a better fitting model.  

  



Conclusions 

Given the hierarchical nature of organizations, we wanted to know if fitting a multilevel model 

with random intercepts and random slopes across departments and divisions is needed. 

1. We look at various models to determine the most parsimonious model. 

2. We found that we needed a model that allows department level intercepts and slopes 

to vary; however, this was not true at the division level. 

3. We also found that all of our predictors have a statistically significant relationship to our 

outcome; however, the effects of managers and coworkers is very small. 
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