
PSY 9556B (Jan8)  Design Issues and Missing Data Continued 
Examples of Simulations for Projects 

• Let’s create a data for a variable measured repeatedly over five occasions 
• We could create raw data (for each subject) or summary data for the sample 
• Here’s an example of summary data  

Means 
Standard deviations 
Correlations 

• Notice that I have simulated a growth pattern 
• with increasing variation over time 
• and fairly substantial stability in rank ordering (correlations) across time 
• But with higher correlations for time points in closer proximity 



Simulated Data Example: Syntax (Mplus) of a Latent Growth Model 

I can analyze a LGM model with summary data 



Simulated Data Example: LGM Model and Results 



Simulated Data Example: Results 
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Simulated Data Example: Adding a Quadratic Component 



Simulated Data Example: Adding a Quadratic Component 

Quadratic not significant 

Chisquare diff test (4 df) = 
14.650 – 6.228 = 8.422 n.s. 
(crit value at .05 = 9.488) 
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*Tested a cubic component; n.s. 



Simulated Data Example: SPSS MANOVA (matrix data) 

Note that to get equivalent results in LGM residuals are set to 0 and you 
Would need some codes for polynomials instead of the 0, 1, 2, 3, 4 



Simulated Data Example:  Using Montecarlo in Mplus 

 
• In my previous example, the simulated data was a sample 
• It would be possible to create a population instead with the same parameters 
• Once we have a population, we can obtain random samples and study 

properties such as sample size and power. 
• Let’s try an example using the Montecarlo procedure in Mplus 
• Using the previous LGM analysis syntax, I add a line at the end “savedata:” to 

save the parameters describing the model for further analysis with Montecarlo. 



Simulated Data Example:  Using Montecarlo in Mplus 



Simulated Data Example:  Using Montecarlo in Mplus 

Alternatively, you could specify the 
parameters yourself. In this example, 
you would specify the mean intercept 
and slope, the variance of the 
intercepts and slopes, the correlation 
between the slopes and intercepts, 
and the residuals. 



Understanding the Three Mechanisms of Missing Data 

RISK Reading  Score MCAR MAR NMAR 

Disadv 174 174 174 . 
Disadv 179 . . . 
Disadv 194 194 194 . 
Disadv 194 194 194 . 
Disadv 203 203 . . 
Disadv 206 . . 206 
Disadv 209 209 . 209 
Disadv 213 213 213 213 
Disadv 233 233 233 233 
Disadv 248 . . 248 

Adv 208 208 208 208 
Adv 217 217 217 217 
Adv 219 219 219 219 
Adv 221 221 221 221 
Adv 225 . 225 225 
Adv 228 . 228 228 
Adv 234 234 234 234 
Adv 236 236 236 236 
Adv 236 236 236 236 
Adv 243 243 243 243 

From Long, J. D. (2012). Longitudinal data analysis for the behavioral sciences using R. Thousand Oaks 
Sage, California: Sage. (p. 91) 



Simulation Example of Missing Data 

Data derived from previous 
LGM model with 200 cases 
 
New1 is a duplicate of X5 
with 10 cases MCAR 
 
New2 is a duplicate of X5 
with 10 cases MNAR 



Simulation Example of Missing Data 

Lets see what happens to the descriptive statistics when we use a listwise deletion.  

• The true mean value is 5.927 (variable x5) 
• New1 has a similar mean of 5.943 because 

it was MCAR 
• New2 has a biased mean of 6.426 because 

it was MNAR 
• See also standard deviation and correlation 

differences 



Multiple Imputation of new2  



Multiple Imputation of new2  

Note that the pooled mean of 6.21 is better than 
the listwise value of 6.43 in approximating the 
correct value of 5.93 but there is still some bias 
due to the fact that it was missing not at random 
(MNAR) 



Missing Data Estimation with FIML in Mplus 

• Continuing with our example, I specify a simple basic analysis in Mplus.  
• I start with a LISTWISE deletion. 
• As can be seen below, 10 cases are deleted (200 -10 = 190) 



Missing Data Estimation in Mplus: Listwise Deletion 

From SPSS 

• As can be seen all means are 
biased (compare to SPSS) but 
New2 has the same value in 
both analyses as expected 



Maximum Likelihood Estimation of Missing Data:??? 

• In this example I use the default ML missing data estimation. 
• However, I have only one variable in my model: New2 
• There is no other information for estimating missing data 
• Therefore the results remain the same (i.e., mean = 6.426) 



Maximum Likelihood Estimation of Missing Data 

• Now we have x1 x2 x3 x4 in the model that will perhaps help in the estimation 
• Note that we have 200 cases (not 190) 



Maximum Likelihood Estimation of Missing Data 

Two patterns of missing data: 
1. No values missing 
2. Values missing on New2 



Sd = sqr(16.38) = 4.05 

Maximum Likelihood Estimation of Missing Data 

• Note that the mean for New2 is now 6.180. This value is comparable to the 
multiple imputed value of 6.21 on the SPSS analysis  

• Due the MNAR mechanism it was impossible to eliminate all the bias 



Mplus Examples: Maximum Likelihood Estimation 
Auxiliary Variables  

The analysis below is similar to the previous one with the exception that x1, x2, 
x3, x4 are not brought into the model but are used to estimate missing data in 
New2. (Produces identical estimates) 

Specification of auxiliary variables in missing 
analysis (m) 



Imputation in Mplus 

See p. 398-399 Mplus manual Version 7 
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